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CHANGING PATTERNS CROPLAND USE 
THE MIDDLE WEST* 


John Weaver 


Dr. Weaver Professor Geography the University Minnesota. 
Ile has long been interested agricultural geography and the author 
several articles and book dealing with the American barley industry. 


central objective the re- 
search program which 
this initial partial 
progress report, systematized and 
improved understanding the dynamic 
forces which induce change the pat- 
terns cropland use. this 
focus interest broadly involves 
dual effort: first, defining 
geography change and its behavior 
terms rates acceleration and 
deceleration; and, secondly, 
for the types factors that have set 
the discovered changes motion. 
very real sense, course, individual 
crops any agricultural area are 
state essential competition one with 
another for the favor the farmer 
and for place his land. the 
delineation and understanding the 
elements that strength and 
weakness this realm competition 
that lie the heart the present 
endeavor. 
problems, the vast diversity agricul- 
tural strength the middlewestern 


*This paper first progress report from 
program research being conducted under aid 
granted the Geography Branch the Office 
Naval Research. addition expressing 
his appreciation for the understanding support 
this agency, the author also wishes pay 
tribute the loval and invaluable services 
his principal research associates, 
Hoag and David Bjork. 


United States has been 
specific investigation. examination 
the coverage the following maps 
will reveal, the study encompasses not 
only all those lands usually thought 
belonging the United States 
Middle West, but portions well 
such adjacent geographic entities 
the Appalachian Plateaus, the lower 
Mississippi alluvial bottom lands, the 
Ozark Plateau, and the Great Plains. 
These marginal regions afford the com- 
parative insight drawn from types 
situations not truly midwestern 
character. hoped that the tech- 
niques and principles derived from work 
this major areal segment American 
agriculture will have usefulness and 
applicability far more extended frames 
reference, not only elsewhere this 
country but also other parts the 
world. the same time, however, 
new and useful view the true 
nature the evolving patterns mid- 
western agricultural land .use 
can provided, result still more 
satisfying utility will have been 
achieved. 

Obviously, the geographic extent 
the area chosen for study very large 
and, result, the magnitude the 
statistical, cartographic and analytical 


work has been much greater than would 
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have been the case had smaller labora- 
tory region been selected. spite 
the variety enlarged costs time and 
extended effort, however, was felt 
that higher dividends would accrue from 
work with large region. This con- 
viction stems primarily from two lines 
reasoning: first, that techniques 
found within the framework extensive 
agricultural diversity represented 
sizeable region; and, secondly, that, far 
too often, agricultural geographic studies 
have been applied areas small that 
meaningful perspective broader 
reference has been made available for 
the satisfactory interpretation 
tensively derived results. 

The primary statistical data used 
the establishment crop patterns and 
crop pattern changes herewith reported 
have been drawn from the 1940 and 
1950 reports the federal Census 
Agriculture. This source has served the 
critical purpose providing comparable 
data for specific crop seasons throughout 
the thirteen states involved. 
statistical unit 


The basic 
utilized has 
county, 1081 them having been in- 
cluded within the total mapped area. 

Since the basic objective the study 
has been one probing the dynamic 
competitive relations crops the total 
cropland scene, the approach has been 
through analyzing individual crops and 
crop combinations terms 
relative land occupancy strength. Acre- 
age data have been assumed the 
most usable measure the farmer’s 
actual intent, and far more reliable 
index for the purposes this study 
than the unstable and often short term 
variability such measures 
tion (influenced heavily seasonal 
vagaries yield) value (involving 
rapidly market 
which the 


changing for 


satisfac- 


tory common denominators extremely 
difficult and often misleading). 

Individual crops, except relatively 
rare 


extreme mono- 


culture, are not grown 
teristically they appear combinations, 
and any ultimately meaningful appraisal 
cropland use eventually must seek 
define and analyze the patterns and 
interrelated 
step, 


changes 


associations. 
however, that one 
examine the individual crop elements 
and the competitive strengths and weak- 
nesses which they appear bring 
the broader mosaic, and 
liminary analysis. 

The ratio seemingly most effective 
utility approaching understanding 
the relative strength specific crops 
the evolving agricultural scene has 
been the percentage total harvested 
cropland occupied. The 
dure has been that computing the 
percentage total harvested cropland 
each county any crop that has 
occupied much 100 acres the 
1939 and 1949, the growing sea- 
sons covered the 1940 and 1950 Cen- 


changing relative strength for the de- 


sus Agriculture. measure 


cade, the percentage point differences 
between the ratios these two vears 


were various ways the maps 


reveal the basic patterns provided 


this data. the pages 

assuming that two 
arbitrarily selected years reliably 
reveal the nature long range trends. Through 
the drawing curves based the annual crop 
estimates counties provided the Federal- 
State Crop and Livestock Reporting Services 
for variety sample areas, however, 
possible bring the two census years into some 
measure perspective. type analysis 
seemed rather clearly indicate that the crop 
1939 and 1949 were most areas and 
the instances most crops 


sentative their position the succession 
years. 
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CHANGING 


PATTERNS CROPI 


one will find more 
interpretation, more questions than an- 
swers. Nonetheless hoped that 
statement progress this point 
the investigation may prove mean- 


ingful and useful. 


PERCENTAGE LAND AREA 
HARVESTED CROPLAND 

the 

dividual crops terms their strength 


Since present 


with other 


has 
resulted the presentation 
data back- 
ground perspective must 
the outset more nearly absolute 


form. 


crops 


relative terms, certain 


All crop data have 
pared percentages total harvested 
the absolute importance 


which itself, course, highly 


The total harvested cropland here used 
includes: (a) all land from which 
were harvested (except that 1949 land devoted 
potatoes farms producing less than 
bushels potatoes was excluded); (b) all land 
from which hay, including wild hay, was cut; 
and (c) all land devoted vegetables, small 
fruits, orchards, vineyards, nurseries, and green- 
houses (except that 1949 land 
vineyards, and nut trees farms with less than 
one-half acre such trees was 
that may have yielded two more crops 
the same season counted only once. 

will noted that the harvested cropland 
total being used basis for assessing the rela- 
tive position crops the land use scene does 
not include any pasture acreages. This not 
land use intimately entwined with many kinds 
grams. frequently holds integral place 
crop rotation systems. more and more 
midwestern pasture fact being improved 
seeded and fertilized land, becomes even 
more difficult distinguish meaningfully from 
other forms harvested cropland. Pasture, 
and perhaps rather especially improved pasture, 
that harvested directly animals should 
hardly eliminated from consideration 
paring cropland total that, for 
example, does include hay that mechanically 
cut although serving the same 
pose. The only reason pasture, even pasture 
different classes, not included the com- 
parative computations map series that 
the data this subject collected the census 
1940 are not comparable with those gathered 
1950. Since the purposes this study revolve 
around matters change, and since equivalent 
data were not available for the two any 
attempt include pasture the analysis was 
reluctantly abandoned. 


-AND USE THE MIDDLE WEST 


? 


variable different parts the Middle 
West. 


centage 


Obviously selected 
total 
the 


relative importance for crops among 


any per- 
desired 
the other occupiers cropland, may 
have highly variable meaning 
far absolute acreage values are con- 
cerned. Clearly, therefore, all the 
subsequently presented series crop 
background image the 
show the percentage total land area 


viewed 


that was fact harvested cropland 
the mapped crop 1939 and 
between the two years are also depicted 


The percentage point differences 


the case the individual crop map 
series (Figs. and 3). 

Looking first for moment 1949 
(Fig. 1), will seen that the zone 
within which the volume harvested 
cropland attains exceeds per cent 
total land area (shaded) covers ap- 
proximately half the surface area 
the map. From 
south band the eastern edge the 
Great Plains, extending from the south- 
ern margin Kansas the Canadian 
border Dakota, belt 
generally narrows, though remaining 
uninterrupted, eastward far cen- 
tral Ohio. conspicuous north-south 
will seen extend from the eastern 
lying Lake 
Michigan and the eastern margins 
the Driftless Area, deep 
western 


this 


area, between 


Smaller fragments 
territory where the percentage exceeds 
per cent will noted southeastern 
Michigan, eastern Ohio, the Wabash 
Valley southwestern 


Indiana and 


the alluvial 
bottom lands southeastern Missouri. 

Within the major uninterrupted area 
relatively strong cropland develop- 
ment, certain more limited districts 


southeastern Illinois, and 
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HARVESTED CROPLAND 
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PER CENT OF 


HARVESTED CROPLAND 
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HARVESTED CROPLAND 
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even greater intensity will noted. 
The largest segment harvested crop- 
land excess per cent total 
area found and 
northwestern Iowa, southwestern Min- 
nesota, and smaller adjacent bits the 
eastern Dakotas. Additional sizeable 
areas over per cent are located 
eastern and 


central 


Illinois, to- 
gether with bit adjacent northwest- 
ern Indiana, and eastern Nebraska. 
Smaller patches also appear 


western Ohio, northwestern and 


northeastern 


the southeast corner Missouri. 

only seven counties the entire 
Middle West does harvested cropland 
actually exceed per cent total area. 
Four these are located northern 
and southern Minnesota. the 
remaining three, two are east central 
Illinois and one nearby western Indi- 
ana. The largest county average for 
the entire Middle West 81.62 per cent 
Piatt County, 

sharp contrast these areas are 
the marginal districts greater physical 
intermediate 


many 
situations 
the mapped area 
where the percentage harvested crop- 


seen, 
those portions 
land outstandingly low, might 
expected are: (a) the cut-over lands 
northern Minnesota, Wisconsin, and 
Michigan; (b) the central sand plain 
Wisconsin; (c) the 
southeastern Ohio 
tions the lower Ohio 
westward; (d) the Ozark 
southern Missouri; (e) the Flint Hills 
eastern Kansas; the western Sand 
Hills Nebraska; and 
portions the western Great Plains 
northwestern Nebraska and the west- 
ern Dakotas. 


Understandably low per- 
centages also appear the vicinities 
certain major urban areas such Cleve- 
land, Detroit, Milwaukee, St. Paul, and 
others. 


The 1939 map (Fig. differs from 
that 1949 more degree intensity 
than basic pattern. 1939 the areas 
strong cropland percentage were 
general not large and continuous 
extent, and their peak figures were not 
high. The top county average for 
the Middle West 1939 was the 75.42 
per cent Redwood County, 


reference the difference 


(Fig. will reveal, most the Middle 
West was characterized increase 
the total land area 
classified harvested cropland the 
1939 Actually 
the largest percentage point advances 
will noted the Great Plains states 


percentage 


decade from 


where abnormally low acreages were 
harvested many districts during the 
drought vears the Nineteen-thirties 
and where, with combination rela- 
tively abundant moisture higher 
well supported prices the Nine- 
teen-forties, truly substantial increases 
were both stimulated and easily attain- 
harvested cropland 
increases also occurred across the already 
strongly developed heart the Middle 
West, from the eastern Dakotas and 
Nebraska Indiana and western Ohio. 
Particularly outstanding 
creases and more such superior 
agricultural districts western 
central and eastern southeastern 
Missouri, western Indiana, and bits 


are 


western Ohio. 
The 


vested cropland decrease found 


most substantial area 


eastern Kansas and the southern and 
western three-quarters Missouri. This 
rather special situation large measure 
associated with widespread exten- 
sion improved seeded pasture erod- 

This map, like those subsequently included 
the series crop maps, simply 
percentage point differences between 1939 and 
should emphasized that the figures 


used preparing these change maps are 
percentages increase decrease. 
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ing land recommended for retirement 
standard cropping practices, 
well previously low vielding hay 
which has resulted modest decline 
total harvested cropland acreage 
here defined. Aside from certain metro- 
politan areas where urban growth was 
responsible for diminution cropland, 
perhaps particular note should made 
decrease areas eastern Ohio, north- 
western lower Michigan, the Wisconsin 
sand plain, and southwestern Nebraska. 


THE RANKING CROPS THE 


admittedly rudimentary but never- 
theless enlightening first step acquiring 
picture the relative positions 
strength among the crops the Middle 
West was gained through simply ranking 
them for each county order the 
percentage total harvested cropland 


occupied each. The crops ranking 


first, second, been 
mapped counties for both 1939 and 
1949, and the resulting patterns may 

Figure shows the distribution pat- 
terns for the crops that ranked first 
percentage total harvested cropland 


were computed for every crop that occupied 
centages all crops were included the sub- 
sequent ranking except hay 
because they are commonly derived 
double cropping system from land that the 
same year has also yielded crop hay), and 
silage crops other than corn and sorghum, and 
root and grain crops, other than corn, sorghum, 
and annual legumes, that were hogged grazed 
off (omitted because these census categories 
not refer specific crops). 

any county appears the ranking maps 
without identifying crop pattern, may 
assumed that there was crop holding that 
rank that occupied much 100 acres 
cropland. few cases identical percentages 
cropland were found held two crops. 
these cases the usually slight actual acreage 
differences were taken basis for ranking. 
the two counties where two crops ranking 
series were even reported with 
same acreage, tied rank has been indicated 
the appropriate map. 


-AND USE THE MIDDLE WEsT 


total 
nine different crops (corn, hay, wheat, 


occupied the year 


oats, flax, field beans, tree 
fruits and berries, and cotton) held first 
place one more the counties 
hay, wheat rank first all but 
the 1081 counties shown. Clearly 
the pattern can broadly generalized 
one which corn holds first rank 
almost uniformly throughout the heart 
the Middle West, with extensive 
hay-and-wheat-first areas maintaining 
with 
relation this central core. 

might have been anticipated, corn 
holds first place land occupied 
larger number counties and over 
larger total area than any other crop 


the Middle West. 


which corn stands first 


The broad zone 


mistakable resemblance extent and 
general conformation that central 
that has been traditionally referred 
the Corn careful inspection 
the map clearly reveals, however, 
that the outer limits this premier 
position the corn crop fails coincide 
variety places with any generally 
accepted borders the Belt. 
With but few minor exceptions, corn 
does fact hold first place 
counties included the 
Agricultural Economics and others 
that but corn the first-ranking 
crop certainly extends well beyond the 

Exceptions the first rank position corn 
counties included the Bureau Agricul- 
tural Economics the Corn Belt region will 
seen: (a) the southernmost Driftless Area 
counties extreme southwestern Wisconsin, 
where hay ranks first; (b) Paulding and Ottawa 
counties northwestern Ohio, where soybeans 
rank first; (c) block counties the rolling 
hill lands north central Missouri, where hay 
first; (d) few scattered hay wheat 
first counties western Missouri; (e) num- 
ber wheat first counties near the established 
Corn Belt margin eastern and extreme north- 
ern Kansas and south central and southwestern 


Nebraska; and (f) group hay, flax, and 
oats first counties northeastern South Dakota. 
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ECONOMIC 


‘Corn Belt limits nearly every 


direction. 

Especially conspicuous the manner 
which corn the number one crop 
extends beyond the recognized Corn 
Belt borders the north. will 
seen, corn its new 
forms increasing the strength its 
position shorter growing season areas. 
1949 was first crop wide portions 
the southern Dairy Belt 
central and southwestern Minnesota, 
well central Wisconsin, 
northeastern and southern 
Michigan. too, corn’s 
front rank position extends well east- 
ward the Corn Belt margins central 
Ohio, and there southern limit 
whatever Ohio, Indiana, and 
western Kentucky. 

that corn held first position land occu- 
This the only state which the same 
crop holds consistent rank throughout. 
close second, with only three hay-first 
counties interrupting otherwise solid 
corn dominance. 

the first rank map the broad cate- 
gory the per cent total harvested 
cropland from which hay was cut 
second only corn number coun- 
ties held and extent area covered. 
made about the major blocks counties 
which hay ranks first: (a) they are 
geographically peripheral the central 
core the Middle West; and (b) 
and large they are areas which, one 
way another, are climatically, topo- 
graphically, edaphically restrictive 
crop production. Especially prominent 
among the major hay-first areas are: 
(a) the edaphically poor, short-growing- 
season areas the Great Lakes cut- 
over northern Minnesota, Wisconsin, 
and Michigan; (b) the topographically 


rough Driftless Area southwestern 
Wisconsin; (c) the heavily rolling west- 
ern Appalachian Plateau lands eastern 
Ohio; (d) the steep slope lands the 
Ozark Uplands southern Missouri, 
well the hill lands north central 
(e) the infertile Sand Hills 
Nebraska; and the 
Missouri lands western South Dakota. 

Third among the three crops ranking 
first acreage occupied 
impressive areas would, 
course, expected, wheat’s position 
strongest the hard-red-spring wheat 
region North Dakota and adjacent 
and northeastern Minnesota, and the 
hard-red-winter wheat region central 
and western Kansas and southern and 
southwestern Nebraska. Although gen- 
erally maintaining much more modest 
percentage the total harvested crop- 
land than the case the central and 
western counties Kansas, wheat holds 
first position more counties North 
Dakota (all but two) than any other 
state. 

addition the well known Great 
Plains areas, wheat occupies more crop- 
land than any other crop number 
more humid areas eastward. This 
the case, for example, the east the 
Hills southeastern Kansas and 
adjacent bits southwestern Missouri, 
district now dominated 
winter wheat. Wheat also ranks first 
prominent group east central Mis- 
and southwestern counties 
the St. Louis Long traditional 
production, hard-red-winter 
wheat now appearing substantial 
acreages here (up per cent the 
differentials for hard resulting 
ment. Straddling the Mississippi water- 


way the Gulf and the export trade, 


| 
4 a 
| 
vy 


~ 


CHANGING PATTERNS CROPLAND USE THE MIDDLE WEsT 


this area has especially 
ticular economic pressure. Wheat has 
also been gaining increasingly strong 
actually ranked first one county 
(Shiawassee) there 1949, 

Oats, course, has long held widely 
dominating rank among the small grains 
the cooler summer northern portion 
the humid central Middle Its 
that second crop acreage corn 
hay throughout the central 
western Corn Belt and much the 
Dairy Belt northward 
eastern Nebraska northward into east- 
South Dakota, Minnesota, and 
enough, 
the map shows, oats gains first rank 
per cent total cropland occupied 
number counties along 
tional line the 
corn-and-hay-first areas eastern 
South Dakota across Minnesota into 
eastern Wisconsin. 

1949 soybeans, new- 
comer the midwestern agricultural 
scene, had taken first place eight 
counties. Two these are 
western Ohio, and one the bottom 
ticularly prominent the block five 
claypan region where 
this crop has had phenomenal rise 
the last decade. 

held first rank four counties 
1949, two the environmentally 
limited area far northwestern Minne- 
sota, and two the agriculturally much 
stronger northeastern section South 
Dakota. 

crops already discussed, 
items appear the first-place 
map. Two these are evidence 


strongly localized centers specialty 


production; field beans the four 
Saginaw Bay counties eastern Michi- 
gan and one county the irrigated 
Scotts Bluff area western Nebraska, 
and tree fruits and berries the south- 
western corner county Michigan. 
The one remaining crop appear 
the first-place map cotton, obviously 
the northward intrusion 
midwestern agricultural geographic 
realm the bottom lands south- 
eastern Missouri. 

might expected, the distribu- 
tional patterns become somewhat more 
portrayal the second ranking crop 
acreage strength (Fig. spite 
prominently cohesive features 
pear. Most outstanding all the 
extremely large north central 
which oats the number two crop. 
This major block includes virtually all 
northern Illinois, the entire state 
lowa with the exception few south- 
ern border counties, large segment 
northeastern Nebraska and southeastern 
South Dakota, practically all southern 
and much central and northern Min- 
nesota, some southern and nearly all 
central and northern Wisconsin, all 
the Michigan upper peninsula (except 
for Keweenaw County that 
second crop over 100 acres), and 
lower peninsula Michigan. also 
appear second crop notable groups 
Indiana, and southwestern Missouri. 

South and east the major oats 
area, central and southern 
well across Indiana western and 
central Ohio, winter wheat 
most counties. Corn the prominent 
second crop hay eastern Ohio and 
the Ozark uplands. 

The dominant second crop wheat 
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most the northern Great Plains 
hay, although significant exceptions 
this will noted in: (a) the appearance 
barley this rank position the 
Red River and (b) flax near the 
Canadian border northwestern North 
Dakota. Clearly sorghum the out- 
standing runner-up wheat the 
winter wheat lands central and west- 
ern Kansas, albeit far weaker 
second than hay the spring wheat 
region the north. the hay-first 
area central and western South 
Dakota and northwestern Nebraska, 
tion, also the case the corn-first 
Nebraska and northeastern Kansas. 

the map showing the number three 
ranking crop counties (Fig. 6), the 
fragmentation areal pattern becomes 
even greater and any attempt word 
description would 
torily cumbersome. Certainly the out- 
standing feature this map 
broad extent hay third position 
the central zone that extends from 
northern across north- 
eastern Nebraska and northward into 
southeastern South Dakota, southern 
Minnesota, and south central Wisconsin. 
This hay dominated area will noted 
one which generally corn ranks 
first and oats second. two major 
breaks the solidity this hay zone 
are created soybeans north central 
lowa, adjacent southern Minnesota, and 
central Illinois, and flax south- 
western Minnesota. will noted 
that rye puts its first appearance 
this map, occupying third position 
acreage some the major sandy soil 
areas, most conspicuously central 
Nebraska, but also central North 
Dakota and east central Minnesota. 

the interests space comment 
concerning the three maps the 1939 
crop ranking series must abbreviated. 


will noted that the basic patterns 
shown the first-place map for 1939 
(Fig. are most essentials similar 
those the 1949 map. Corn, hay, 
wheat occupy first position all but 
sixteen counties (in comparison 
1949), and the general outlines 
their areal dominance are 
same. 

comparing the 1939 and 1949 maps 
showing the identity the first crop 
acreage rank, few distinctive differ- 
ences will found that justify special 
mention. For one thing clear that 
from South Dakota Lake Erie, the 
northern margin the corn-first area 
has pushed itself significantly northward 
during the will also noted 
that along the northern margin the 
corn-first region, oats strengthened its 
position between 1939 and 
this transitional border zone, whereas 
oats held first place only six counties 
1939, this had been 
creased market demand, resulting from 
high prices and heavy price support, 
flax had, has been seen, risen 
first place four Minnesota and South 
Dakota counties held this 
position nowhere Soybeans 
beans likewise did not have 
sufficient relative strength any county 
appear the first-rank map 1939, 
but 1949 they had 
holding measure abnormal impor- 
tance gained during the drought years 
the middle sorghum ranked first 
six counties (five Kansas and one 
South Dakota) had com- 
pletely disappeared from the first-place 
map 1949. 

Detailed comparison the 1939 and 
1949 second-rank maps (Figs. and 
can best left largely reader ob- 


servation, although there are 
ticularly striking differences that should 
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specifically noted. The most sig- 
nificant change all the marked 
manner which oats obviously solidified 
and enlarged its position number 
two crop the north central region. 
can seen, oats’ rise second rank 
this area was most the counties 
involved made the expense corn, 
hay, wheat, and barley. The 1939 map 
further shows that soybeans had already 
gained the strength second ranking 
crop sizeable area east central 
Illinois, well few scattered 
counties eastward Indiana and Ohio. 
The enormous expansion this core 
westward, southward, and eastward 
1949 one the most notable crop 
emphasis shifts the decade. most 
the counties which this soybean 
rise occurred, hay was the crop dis- 
lodged from second rank. 

examining the third-rank map for 
1939 (Fig. 9), one will quickly become 
aware the fact that the geographic 
heart the Middle West, the hay, 
bean, and flax patterns were 
vear distinctly smaller and more inter- 
rupted nature than they were 
Actually the third-place map for 1939 
appears even more uncoordinated 
patchwork than its 1949 counterpart, 
and further comparison perhaps 
best left personal observation 
areas individual interest. 


THE Crops 
THE 


Using the measure percentage 
total harvested cropland occupied 
the sole basis for judgment, eight crops 
may said have major significance 
middlewestern agriculture: corn, hay, 
wheat, oats, soybeans, flax, barley, and 
sorghum. the combined terms 
acreages and numbers 
volved, other crop holds 


magnitude comparable any the 
eight, although the 


range flax and the shrinking acreages 
devoted barley and sorghum tend 
pull these three crops down into some- 
what secondary position comparison 
with the other five. Because their 
preeminent position far land 
occupied concerned, these eight crops 
have been selected for individual analy- 
sis. defining their patterns relative 
strength and the shifts emphasis 
which have occurred among them from 
1939 1949, one taking hold upon 
which the dynamic mosaic midwest- 
ern agricultural land use built. 


Corn 


The percentage total harvested 
cropland devoted corn® the Middle 
West 1949 shown Figure 10. 
evidence its premier position 
can said corn that occupies 
per cent more the total har- 
vested cropland over 
proportion the Middle 
any other more less the 
geographic heart this zone lies belt, 
uninterrupted from central Nebraska 
western Indiana, which 
more than half all the harvested crop- 
land Over per cent the 
total harvested cropland acreage was 
devoted corn that portions 
sizeable segment western and 
Nebraska. the Missouri 
Valley counties lowa, Nebraska, and 
the northwestern corner Missouri, 
the percentage actually exceeded 60. 
The two counties which corn occu- 
pied over two-thirds the total har- 


The acreage corn used computing these 
ratios includes field corn harvested for 
poses, including that which was reported 
hogged off grazed. Sweet corn and popcorn 
are excluded. 

the interests providing readily com- 
parable visual impression strength, areas 
excess per cent total harvested cropland 
have been shaded all the sixteen individual 
crop maps for 1939 and 1949 that follow. 
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vested cropland, and its strongest rela- 
tive position the entire Middle West, 
are Fremont County, lowa, and Atchi- 
son County, Missouri. these counties 
the specific percentages 1949 were 
68.90 and 68.44 respectively. 
Substantial the 
acreage falls below per cent the 
total cropland 
primarily in: (a) the subhumid central 


and western Great Plains; (b) the short 


corn 


harvested area occur 


growing season northern Great Plains 
and cut-over lands the upper lake 
states; and (c) the steep slope lands 
the Ozark Plateau and the upper Ohio 
Valley. 

Ten years earlier 1939 (Fig. 11), 
the central area which corn occupied 
much half the total harvested 
cropland was more 
acreage percentages eastern 
failed connect this strength rela- 
tive position between northern Illinois 
and western The Missouri Valley 
area western Iowa and eastern Ne- 
braska was preeminent 1949, but 
even here top percentages were some- 
what lower. One particularly striking 
comparison between the 1939 and 1949 
maps the northward 
ward migration the relative strength 
corn the total cropland picture 
South Dakota, and Wis- 
consin. For example, will noted 
this area that the general position 
the per cent isopleth 1949 
approximates the location that 
line has some places 1949 taken 


Minnesota, 


The per cent 


over the position the per cent 
isopleth 1939. 

The patterns change the relative 
strength corn the harvested crop- 
land the Middle West are shown 
Figure 12. Over large proportion 
the Middle West, corn was increase 
crop the decade, and significantly this 
condition prevailed throughout most 


the lands where corn has long been 
important crop. The particularly im- 
pressive areas increase hold essen- 
tially frontier positions the margins 
the central corn zone, however, ap- 
pearing in: (a) south central and south- 
eastern Nebraska, where few coun- 
ties corn gained much one-fifth 
nearly one-fourth the total cropland; 
(b) southeastern South Dakota, where 
16; 
(c) central and southeastern Minnesota; 


gains 


and (d) southeastern and southwestern 

the relative strength corn mark out 
namic areas deserving specific atten- 
tion. Particularly distinctive form, 


volved, the crescent decrease that 
extends from the southwestern shores 
Lake Erie, the northern end 
north-south zone decrease western 
Ohio, Ohio 


central southern 


across northwestern and 


With only narrow interruption the 
Mississippi Valley, this crescent clearly 
arches northwestward into western 
South and southwestward narrow 
zone corn increase 
the the 


and Mississippi an- 


other sizeable decrease region seen 


centered southern and 


adjacent eastern Kansas. The relative 
position corn was also clearly weak- 
ened during the decade throughout most 
the central and western Great Plains 
where, with better moisture and stronger 
prices, land was reverting from corn and 
sorghum more profitable and ecologi- 
cally better adapted wheat. Corn losses 
high per cent total harvested 


cropland occurred southwestern 


Nebraska. 


ate 
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glance the 1949 hay map (Fig. 13) 
will once reveal tremendous varia- 
the relative strength hay 
the the Middle 
range can found between ex- 
tremes the almost complete absence 
land devoted hay such areas 
and such monocultural hay districts 
the upper Great Lakes cut-over the 
central Nebraska Sand Hills. Stevens 
County, Kansas, shows 0.01 per cent 
its total harvested cropland have 
been cut for hay 1949, 
figure 99.70 per cent Grant County, 
Nebraska, the same 
nately steep gradients are found 
such positions rapid transition 
the edges the Sand Hills, the margins 
the Ozark Uplands, the southern limit 
glaciation Indiana, and the western 
and southern sides the cut-over 
Minnesota and Wisconsin. 

Comparison shows that there 
pronounced significant correlation 
between the 1949 hay map and the 1949 
map showing the percentage total land 
area harvested cropland 
will noted that essential contrast 
corn, hay holds relatively weak 
position the total cropland scene 
the very areas where the percentages 
total area cropland are the strongest, 
while conversely hay generally reaches 

For the purposes this cropland use study, 
the term hay used the possible 
sense combine all land from which hay any 
except sorghum hay, was cate- 
gory covers both tame and wild hays, including 
grasses, leguminous hays such alfalfa, clovers, 
and lespedeza, well annual legumes such 
soybeans cowpeas cut specifically for hay 
rather than for beans peas. Certain obvious 
values could attained presenting hays 
distinctiveness separate crops would some 
ways but view space limitations 
well the more generalized 


this study, was decided the 
broader 


percentages total land acreages 
harvested cropland drop west- 
ern where sorghum maintains 
almost uniquely significant place 
fodder crop, one the single major 
exception this generalization. 
hardly novel, but certainly fundamental, 
observation seems supported, that 
for the Middle West least, hay acre- 
ages gain their greatest relative strength 
those areas where steep slopes, in- 
ferior soils, limited moisture, short 
growing season limit the per- 
valuable Excepting certain spe- 
cialty production, compara- 
stances land management, hay crops 
not have the competitive strength 
required hold major segment 
middlewestern cropland most 
tially the same patterns, though 
general even more intensely developed, 
are seen the hay map for 1939 
(Fig. 14). 

Reference Figure 15, showing the 
percentage point changes between the 
1949 and 1939 hay maps, will reveal 
the fact that, over most the Middle 
West, hay has grown relatively weaker 
its position during the decade. Hay 
crease all the states included the 
map except Missouri, Kansas, Nebraska, 
and South Dakota. While decreases 
the relative proportion cropland de- 
voted hay are substantial over wide 
areas from North Dakota Ohio, the 
change nowhere else quite dramatic 
the claypan area southeastern 
Illinois where variety factors 


outlined later resulted other crops, 
especially soybeans, replacing hay 
much one-third the total crop- 
land acreage. 
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Actually not surprising that 
decade increased demand and rising 
prices for grains and industrial seed 
crops, favorable successions seasonal 
weather, broadening mechanical oppor- 
tunity enhance the efficiency com- 
mercial crop production, and widening 
sible the unprecedented quantity 
application lime, potash, phosphate, 
and nitrogen the soils the region, 
that the relatively less valuable hays 
should lose land other crops. Indeed 
perhaps far more remarkable the sub- 
stantial hay increase area that extends 
western North Dakota the south- 
eastern edge the Ozark Plateau 
Missouri. While not possible 
undertake full analysis this increase 
area here, perhaps brief comment 
concerning the Missouri portion 
should included. 

Missouri one finds 
impressive example the effect that 
agricultural experiment station and its 
extension service can have the land 
use patterns state. For some time 
now, responsible officials that state 
have been winning increasing support 
for so-called Balanced Farming Pro- 
gram designed help the individual 
farmer help himself 
planning activity leading 
ductive, remunerative and stable land 
use. variety ways this program 
has tended stimulate 
strength the position hay crops 
the agricultural lands the state. 
part has been the effect con- 
servationally directed education the 
designation many steep 
slope lands unfit for row crop culti- 
vation, and the 
better soil protecting grasses 
minous hays alternatives. 
too, the rise hay associated with 
marked increase the livestock, and 


especially beef cattle, population the 
state, which under the Balanced 
being handled through expanded feeding 
improved pasture and this 
connection, acres classified hay land 
have not only been directly extended 
response the increased need for hay, 
but also through the cutting sub- 
stantial quantities surplus hay from 
the new, richly 
pastures which have gained enormously 
vield through both seeding 
tilization. Much this presently im- 
proved pasture land was completely idle 
only few ago. 

Still another element the Balanced 
Program Missouri that has 
been involved strengthening 
position, the direct effect the wide- 
scale institution better crop rotation 
niques. Clover has been 
panded mid-to-late winter seeding 
winter wheat, spring seeding 
with oats. With these two small grains, 
especially the former, serving effec- 
tive nurse crops, the clover will renew 
itself provide valuable hay crop 
June the next vear well second 
hay seed crop September the 
same season. Not only does this add 
valuable element provenly effective 
rotation system, but the better fertiliza- 
tion practices associated with have 
made clover truly productive crop for 
the first time many Missouri soils. 
seems fair observe that the hay 
than the hay decreases much the 
remainder the Middle West. 


Wheat 


would, course, anticipated, 
the 1949 map showing the percentage 


total harvested cropland devoted 
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wheat threshed combined (Fig. 16) 
clearly emphasizes the outstanding posi- 
tion this crop the Great Plains 
states. What perhaps less generally 
appreciated, however, much 
greater strength wheat comparison 
with other crops the heart the hard- 
red-winter region Kansas opposed 
the hard-red-spring region the 
occupies more than per cent the 
total harvested cropland, and some 
counties the ratio rises peaks 
per cent and even per cent. Here 
one has what for all practical purposes 
can classified true wheat mono- 
culture. contrast, North Dakota 
and adjacent northern South Dakota, 
more than half the spring wheat 
territory shows much per cent 
the total cropland wheat, 
ues high per cent are decidedly 
limited only two counties 
North Dakota the figures rise 
per cent, size ratio that generally 
restricted the outer margins the 

Eastward the Great Plains, wheat 
gains significant relative position the 
land use scene only the southern and 
central area northern 
northeastern Nebraska, southeastern 
South Dakota, Minnesota exclusive 
the Red River Valley, and Wisconsin, 
the area which the likelihood winter 
killing makes winter wheat 
pendable crop and where oats are en- 
trenched the leading small grain, 
wheat has real place the crop pat- 
tern. the areas southward and east- 
ward, however, where the winters are 
less severe, and where excessive early 
summer heat too frequently results 
spring sown oats being generally un- 
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situation reversed. eastern 
central Missouri, and southern 
Illinois across Indiana, Ohio, and 
southern Michigan, winter wheat as- 
sumes major position. 

Especially notable among the winter 
wheat districts the southern Middle 
West the one already noted the 
crop ranking maps the St. Louis area 
southwestern and east central 
Missouri. Monroe County, Illinois, 
the heart this area, wheat occupied 
per cent the total harvested crop- 
land 1949, the highest wheat ratio 
found anywhere within the area 
map coverage east the Great Plains. 
region settled early Germans with 
commercial grain farming tradition, 
this outstanding wheat district has been 
distinctive feature the midwestern 
agricultural scene for several genera- 
tions. Other areas which wheat will 
seen have occupied per cent 
more the total harvested cropland 
1949 are located in: (a) eastern Kan- 
sas and some 
western Missouri; (b) few scattered 
southwestern Indiana; (c) major seg- 
include much the state Ohio; and 
southwest-northeast trending zone 
across southern Michigan. 

The 1939 wheat map (Fig. 17) and 
the wheat difference map (Fig. 18) pro- 
examine the trends change that have 
been during the decade. 
The crop year 1939 still showed the 
effects the disastrous drought years 
from which the Great Plains wheat areas 
had not yet fully emerged. The favor- 
able moisture and advancing wheat 
prices the decade that followed, how- 
ever, are clearly reflected the wide- 
spread and substantial increases the 
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relative strength wheat the 


Dakotas Kansas. increases 
were especially dramatic north cen- 
tral and northwestern Kansas and south- 
Nebraska, 


counties wheat strengthened 


western 
tion more than per cent the 
total harvested cropland. one county 
(Mitchell County, Kansas), the wheat 
advance totaled 43.59, the 
centage point change found for any crop 
within any county the 
the 1939-1949 decade. 


though generally more moderate, dis- 


Conspicuous, 


tricts wheat increase appear 
southern and eastern Middle West in: 
(a) southeastern north- 


eastern Missouri: (c) southeastern 


(b) 


nois; (d) southeastern Indiana; and (e) 
generally widespread portions Ohio, 
northern Indiana, the 


lower peninsula. 


Michigan 


wheat 
decrease are less extensive total area, 


The contrasting districts 


but still intensively developed num- 
ber clearly marked localities. 
and southern, and especially west cen- 
tral Minnesota; (b) southeastern South 
Dakota; (c) Nebraska 


(d) zone 


southeastern 
Valley 


southeastward from northwestern Mis- 


Missouri arching 
the St. Louis area; (e) extreme 
southwestern and southeastern 
western and (g) extreme 
southeastern and southwestern 
Indiana. Among these the 
largest percentage point decline centers 
Seward County, Nebraska, where 
wheat lost more than per cent 


the decade. 


harvested 
The increase and decrease 
relationships other crops 
significantly involved, particular 
attention directed the strong cor- 
respondence that may 
tween the corn increase areas Figure 


and the wheat decrease 


Where conditions are eco- 


Figure 18. 
logically favorable strong 
duction, wheat holds relatively weaker 


competitive economic position. 
Oats 


After corn, hay, and wheat, oats 
total harvested cropland larger 
number middlewestern counties than 
The 1949 oats map 
(Fig. 19) supports the frequently stated 


generalization that this small grain 


other crop. 


capable giving its best performance, 
and gaining its greatest strength, 
humid areas where moderate tempera- 
tures prevail during early summer. The 
north central region composed north- 
Ne- 

Minnesota, and Wisconsin, very 
part the Middle West where wheat 
fails gain any significant strength, 


Illinois, 


braska, southeastern 


the nearly solid block 
which threshed combined oats 
per cent more the total har- 
Smaller detached 


vested cropland. 
appear central and southern Michi- 
gan, northeastern Indiana 
western Ohio, northeastern Ohio, and 
one unique southern Middle West 
position southwestern Missouri. 
Within the primary north central oats 
region the 1949 map, five districts 
may seen where this grain 
holds close third more the 
total harvested cropland: (a) adjacent 
sections northeastern Nebraska, 
southeastern South Dakota, and north- 
western (b) central 
(c) adjacent segments southeastern 
Minnesota, northeastern and west 
central Wisconsin; (d) east central Wis- 
consin; and northern 
The first listed among these 


(e) 


really the largest and the 
includes the strongest ratios the map. 


= 
: 
| 
| 
1 
| 


CHANGING PATTERNS CROPLAND USE THE 


The figure approximately per cent 
South Dakota marks the 
this outstanding oats con- 
trast the major position maintained 
oats these areas, will noted 
that throughout the Great Plains 
well the portions the 
Middle West, oats rarely attains 
per cent the total harvested cropland 
and actually drops below per cent 
number districts significant size. 

spite the statement one pro- 
duction economist who argued that 
one afford oats, that 
evervone should buy them, will 
noted reference Figures and 
that oats experienced relative increase 
streneth during the 1939-1949 decade 
the overwhelming majority middle- 
western counties. can only 
accounting machinery there must 
appraisal the situation! 

strong oats increase cen- 
ters, ranging from percentage 
point gains, will seen southeastern 
South Dakota, northeastern Nebraska, 
nesota. Somewhat more modest, though 
centage points occurred north central 
Minnesota, northwestern, northern and 
eastern Wisconsin, the Michigan upper 
peninsula, southwestern Michigan, east 
central and southwestern 

Nowhere oats decrease figures at- 
tain the magnitude the maximum 
increase ratios. Largest both area 
and numerical strength, however, among 
the oats decrease districts 
21, the one eastern Kansas 
and western and northern Missouri, 
zone which with but minor interruption 
reappears southern and south- 
western Indiana. This area 


which, largely because ecologically 
unsuitable conditions, oats has been 
generally undependable crop and where 
other competitors for the land, espe- 
cially but also part winter 
wheat and improved hay crops, have 
tended improve their 
tions. notable island de- 
crease for oats found north central 
lowa, the very portion that state 
where the soybean increase 
the strongest. The slight oats decrease 
area eastern North Dakota coinci- 
dent with one the few areas modest 
barley increase that appeared during 
the decade. 


agricultural lands the Middle West, 
the has made 
rise prominence, occupying overall 
position strength 1949 that was 
exceeded only corn, hay, wheat, and 
oats. The 1949 map showing the per- 
devoted sovbeans harvested for beans 
partially interrupted arc excess 
per cent which extends 
Missouri, across central and 
southern and central and north- 
ern Indiana, northwestern Ohio and 
the shores Lake Erie. Detached 
this are will noted southwestern 
Indiana, northwestern Kentucky, the 
southern tip and southeastern 

Within the broadest part the north- 
eastern Missouri-northwestern Ohio are, 
south central and 
nois, the most especially impressive 
cussed here particularly the claypan 


soil area, six counties 


vested beans occupied close 


more than one-third the total crop- 
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land, the top ratio being 38.68 per cent 
Clay County. The only other county 
the Middle West which soybeans 
had attained comparable strength 
1949 was Mississippi County south- 
eastern Missouri. 

Both the recency and strength the 
rise the soybean the midwestern 
agricultural scene during the 1940 de- 
cade may appreciated comparing 
Figure with Figures and 24. 
Clearly the crop was, during this period, 
simultaneously extending its range 
cultivation 
the strength its position districts 
where had already been well estab- 
lished 1939. The most dramatic zone 
increase lay within the northeastern 
Missouri-northwest Ohio arc, with espe- 
cially outstanding cores centered the 
claypan soil areas northeastern Mis- 
northeastern Missouri the percentage 
point gains exceeded 20, while south- 
eastern two peak counties showed 
shift more than one-third their 
total harvested cropland soybeans 
the ten-year period. 

will explained later, the soy- 
bean specifically varietal 
form, was serving the function some- 
thing pioneer crop the redevelop- 
ment these claypan areas limited 
soil will noted that 
north the Shelbyville moraine east- 
ern across remarkably steep 
gradient percentage point isopleths 
change, almost unique condition 
moderate decrease appears. 
this district, centering Champaign 
and Piatt counties, the sovbean had 
made its earliest rise major promi- 
nence the 1939 map (Fig. 23) demon- 
strates. area great natural soil 
fertility, contrast the claypan area 
immediately the south, the initial 
on-rush the soybean was falling back 


the face economic pressure from 
crop enormous productivity. 
South the Shelbyville moraine, where 
the less fertile soils have been incapable 
supporting high yielding corn, the 
competitive position has been 
far stronger and its resulting 
mendous. 

Two other particularly notable areas 
expansion will noted 
where the crop had hardly gained 
initial foothold (a) northern 
and southern Minnesota; and (b) 
southeastern Kansas and southwestern 
Missouri. Considering the variety and 
strength competing crops this dis- 
trict, the maximum soybean gains 
percentage points are impres- 
sive. Although decidedly peripheral 
things midwestern, the alluvial lands 
southeastern Missouri and the southern 
tip Illinois show increases 
high per cent total harvested 
cropland. 


Flax 


Figures 25, 26, and reveal, flax 
harvested for flaxseed crop far 
more limited distributional range than 
any the discussed. 
Restricted largely the three north- 
western states the mapped area, this 
crop does, however, rise strength 
harvested cropland well de- 
fined districts in: (a) west central Min- 


nesota and adjacent northeastern South 


Dakota; (b) northern Minnesota; and 
(c) northwestern North 
rounding these centers, 
nearly connecting them all, are much 
broader areas which the flax crop 
occupies cent more the 
harvested cropland. 

Under the influence 
creased market demands, associated 
high prices and strong price support, 
flax was increase crop during the 
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decade almost uniformly throughout its 
range cultivation. Gains per- 
centage points northern Minnesota, 
points northwestern North Dakota, 
and points South 
Dakota, mark the 
centers advance. 

Outside the primary northwestern 
flax region, the crop makes appear- 
ance modest scale few highly 
localized districts: (a) southeastern Kan- 
sas; (b) southeastern Wisconsin; (c) the 
peninsula; and (d) 
gan. The most important these, the 
dwindled away during the decade, while 
the other three districts showed modest 


Barley 


crop capable withstanding rela- 
tively high summer 
subhumid areas, but requiring mod- 
presence abundant moisture, barley 
small grain that has traditionally 
held its greatest strength the com- 
paratively fertile soil localities the 
northern and western parts the Middle 
the 1939 barley map (Fig. 29) 
clearly shows, this crop has held 
particularly significant position terms 
harvested cropland occupied in: (a) 
east central Wisconsin; (b) southeastern 
Minnesota; (c) 
sota; (d) the Red River (e) 
south central and southeastern South 
and northwestern Ratios 
excess per cent total har- 
vested cropland were 
all these districts 1939 except south- 
Minnesota 

comparative reference the 1949 
map (Fig. 28) will reveal, the decade 
had left only decimated remnant 


the traditional barley pattern. Twenty 
per cent ratios remained only four 
counties, two South 
Dakota and two northeastern North 
varietal weakness disease, premium 
price curtailment during the war 
and the ascending competitive strength 
other crops, resulted nearly 
uniform decrease strength 
almost from eastern Michi- 
gan western Kansas (Fig. 
centage point losses south 
central South Dakota, eastern 
Dakota, northeastern Nebraska, south 
central Nebraska, and 
and southeastern and 
southwestern Minnesota, western Iowa, 
centers primary decline. 

The only notable exception the 
overall pattern decrease will seen 
series discontinuous patches 
along the eastern margin the Great 
Plains South and North Dakota, and 
the Canadian border 
North Dakota and Minnesota, where 
barley managed holds its own and 
even show few modest increases. Some 
stimulation was felt these transitional 
areas between the humid and subhumid 
because there some chance here 
producing premium-priced malting qual- 
short supply consequence 
disastrous decline traditional 
contributing centers eastern Wiscon- 
sin, southern and western 
lowa. 


Sorghum 


Sorghum has clearly held significant 
especially southwestern, part 


mapped area (Figs. 31, 32, and 33),° 


Sorghum depicted these maps includes 
sorghum harvested for all purposes except sirup. 
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and necessarily included among the 
major crops the Middle 
ticularly because its strength 
Reflecting the heavily enlarged position 
producing crop during the dry years 
the preceding decade, sorghum will 
seen have been occupying more than 
per cent the total harvested crop- 
land 1939 southern South Dakota, 
central and southwestern Nebraska, and 
much Kansas. Top ratios ran from 
high points per cent southern 
South Dakota much per cent 
southwestern Kansas. 

Following the generally moisture rich 
the Nineteen-forties, the rela- 
tive strength sorghum showed gen- 
eral decline all but about dozen 
counties within its entire range cul- 
tivation. The area its position 
significant crop had 
almost exclusively Kansas, and espe- 
cially far western Kansas. Losses 
excess per cent, and even close 
per cent, the total harvested crop- 
land were widespread South Dakota 
and Nebraska, and drops 
percentage points occurred 
maining stronghold the 
Toa large extent emergency 
crop periods agricultural distress, 
sorghum does not possess the competi- 
tive strength hold major acreages 
throughout most the mapped area 
climatically suited other types 
crop production. 


THE TOTAL VOLUME CHANGE 


Having thus examined 
occupiers middlewestern cropland 
individually, one may logically proceed 
summation the accumulated pat- 
terns change among the eight major 
crops group. With the exception 
few specialty types crop produc- 
tion affecting limited number coun- 
ties, such field beans tree fruits 


and berries some sections Michigan, 
tobacco western Kentucky, cotton 
the alluvial bottoms southeastern 
Missouri, the eight crops 
viewed account for virtually all the 
significant harvested cropland acreages 
within the limits the mapped area. 
tallying the percentage points 
increase and decrease among these crops, 
therefore, taken provide reason- 
ably accurate comparative measure 
the total volume change that has 
occurred over the last decade 
harvested croplands the Middle West. 

The 
was essentially simple For each 
the 1081 counties the map, 
abbreviated fractional expression was 
prepared showing the size 
centage point increase decrease that 
occurred within the county for any 
the eight major crops found there. 
crop identifying letter, together with 
any existing percentage points 
crease, were placed the numerator 
position the fraction, and identify- 
ing letter, together with 
decrease value, was placed the de- 
nominator. county happened 
include all the eight major middle- 
western crops, sample summation 
might have appeared follows: 


C11 
H13 


Such expression would taken 
mean that the 1939-1949 decade 
corn had gained per cent the 
total harvested cropland the county, 
oats wheat and soybeans Dur- 
ing the same period hay would seen 
have lost per cent the total 
harvested cropland, while barley went 
down flax and sorghum 

Having accomplished this, the next 
step involved the addition 


centage point values the numerator, 
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and then the separate addition those 


the denominator. These two sums 


were then indicated 


fraction. example, the fraction 


numerical sums that would have been 


derived from the sample 


crop change 


Nr 


summation would be: 


the basis these computations, 
index figure was available for indi- 
cating the total percentage total har- 
vested cropland that had been affected 
given county changes relative 
strength among the eight major middle- 
the 
sample county described above, there- 


fore, the figure would 


plotted the map show that per 
that 


the total harvested cropland 
had 


the shifting acreage emphases 


been 


the 


county 


eight Crops. 

might expected, many coun- 
ties the numerical sum derived 
the that 
derived the denominator were not 
This 


fraction and 


minor 
land holding crops such tree fruits 
rve, tobacco, potatoes, and 
many others which were 
the computations had one way 
change. county might, for example, 


have appeared follows: 


The missing six points the denomina- 
tor may have been accounted for 
decline say percentage points 
and potatoes, which not being among 
the eight 


major middlewestern crops 


were not included the computations. 


all cases such imbalance the 
the 
the two figures was plotted for the 


derived larger 


CROPLAND USE 


w 


county the map since obviously that 
percentage total harvested cropland 
was fact involved some 
land use change among the eight crops 
being summarized. interesting fact 


which the numerator and denominator 
did not balance, the numerator was the 
larger the two figures. Clearly this 
indicates general tendency throughout 
the Middle West for the major crops 
land 


holding position the expense the 


their 
minor crops. 

Having thus achieved measure 
the percentage that harvested crop- 
land involved change among the eight 
major crops every county, the figures 
were plotted and isopleth map was 
drawn. The result appears Figure 34, 
map which provides comparative 
view the areas where the cropland 
use patterns have been relatively 
namic, and where contrast they have 
been relatively where 
shifts among the eight crops affected 
per cent more the total har- 
vested cropland are given one 
shading and may designated out- 
the other 
hand, districts where the changes have 
affected than the 
total harvested cropland are given 


standing areas change. 


less per cent 
second type shading, and these may 


described having been 


stable during the period 
servation. 

noted that conditions 


prevailed throughout much the 
heart the mapped area from extreme 
southeastern Nebraska and northeastern 
across southwestern Wis- 
consin, and northern Indiana, 
Ohio 
parts this zone, for example 
north than 
per cent the total harvested crop 


and southeastern Michigan. 


Illinois, more 
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land was involved land use change 
among the major crops. Other sizeable 
areas stability will noted in: (a) 
the upper lakes cut-over region; (b) west 
central North Dakota; (c) the Nebraska 
Sand Hills; (d) southwestern and south 
and western Undeniably 
areas both maximum and near mini- 
mum agricultural potential are included 
among the zones relative stability. 

strong contrast these areas 
minor change are series prominently 
districts which ring the core 
the Middle West the south, west, 
and Especially outstanding 
are: (a) south central and southeastern 
including nearby fragments 
southwestern Indiana; (b) northern Mis- 
northwestern Kansas and southern Ne- 
braska; (e) south 
central South Dakota; and southern 
Minnesota and the northeastern corner 
ages total harvested cropland 
change within these dynamic areas 
Kansas and southeastern 
anticipated that the most fruitful 
investigations concerning the identity 
and behavior the factors motivating 
cropland changes can 
such leading areas total crop emphasis 
shift. 

maps were prepared which counties 
identify the crop which made the largest 
percentage point increase 
cropland occupied during the decade 
(Fig. 35), and the the 
largest relative decrease the same 
period (Fig. Because limitations 
these two maps, although 
teresting fact should out 


that all eight the leading midwestern 


crops appear least limited areas 
both them. 


THE COMBINATIONS CHANGI 
THE CENTERS 


among the major middlewestern crops 
separate has been examined, 
and the total volume cropland affected 
their shifts relative strength 
group has also been now 
step further and define the distribu- 
tional character crop 
combinational patterns increase and 
decrease. Seldom ever the data 


any county 


reveal crop 
cally two more crops rise decline 
together, and any ultimately 
view change must include analysis 
these associations crops the 
increase-decrease picture. 

The combinational behavior change 
will, course, have its greatest interest 
those areas where 
the total volume land affected 
change has been most 
six districts were chosen for 
analysis among the 
dynamic areas shown 
Utilizing the summations 
the eight major crops already discussed, 
entries were made each the coun- 
ties these selected districts showing all 
simple identifying symbols. 
Counties having increases and decreases 
the same groups crops were then 
laid off blocks within which the crop 
combinations change could 
the same. The results this 
method regionalizing the 
crop associations are shown 
37-42. 


lig 37 { 


example, 


covering 


| 
| 
| 
| = 
| 
4 
| 
| 


(GEOGRAPHY 


ECONOMIC 


* 


sivo Req AVH [+] 


{ 


3NO 


3 

+ + + 4 + + + ¢ = | 

¥ = 3 ——— + 1+ = > } 

| 

| 


THE MIDDLE 


CROPLAND USE 


PATTERNS 


CHANGING 


q > L > 


42 ECONOMIC 


CROP COMBINATION CHANGE 


COSF cso FRO 
BHW BWHF Ws 
WBHO 


37. 


the impressively dynamic change area 
central and southern Minnesota, and 
portions the adjacent eastern Dako- 
tas and northern shows how the 
procedure worked. will noted 
that within this district substantial 
size, the counties involved fell into 
eight categories common identity 
crop combination change. The largest 
single block counties this area 
BHW 


This may interpreted mean that 


change carries the designation 


all the counties included 
group, corn, oats, soybeans, 
showed relative increase strength 
during the 1939-1949 decade, while 
barley, hay and wheat, showed com- 
pensatory decreases. Under 
cedure used, given crop from among 
the eight major ones being studied was 
included the association had 
experienced change (either 
down) least per cent total 
harvested cropland half more 
the counties the block covered 
common fractional label, had 


made change per cent more 
least one county the group. 

will noted that occasional 
counties all the six outstanding 
change districts thus analyzed, sepa- 
rate crop identifying letter symbol may 
appear. Such symbols designate minor 
variants change within 
county blocks identified common 
fraction. This technique 
the interests eliminating certain 
measure confusing fragmentation 
the grouping counties. take the 
BHW 
once again example, will seen 
that three counties letter 


block counties Figure 


has been used. This means that 
these three counties flax failed show 
increase, and fact displayed 
small relative decrease strength, 
contrast all the other counties 
included the block under this frac- 
tional label. The variant position 
flax these three counties 
assumed, however, have been 
extremely minor one terms the 
amount cropland involved, and seem- 
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ingly grounds setting 
these counties apart under separate 
designation. 

indicate the order magnitude 
the variations occurring those 
counties bearing such symbols, the fol- 
lowing tally will illuminating. Tak- 
ing every one the individual symbol- 
bearing counties included all six 
the districts mapped for crop combi- 
nation changes, per cent the 
indicated variations involve 
half per cent the total harvested 
cropland. additional per cent 
the svmbols identify crops that were 
out line their increase decrease 
cent the total harvested cropland, 
while the remaining per cent record 
anomalous positions involving much 
2.5 per cent total harvested crop- 

subsequent studies the factors 
changes, such crop 
havior districts will obviously have 
petitive relations specific crops indeed 

the more precise interpretation the 
numerical deviations represented these sym- 
bols within the separate districts mapped, the 
following breakdown may Figure 
37, counties bear individual crop anomaly 
cate crop variations from the general fractional 
label for their respective group areas involving 
less than 0.5 per cent the total harvested 
cropland. The remaining per cent are devia- 
tions from 0.5 1.5 per cent. Figure 38, 


the counties bearing symbols, per cent 
these involve variants affecting 


0.5 per cent cropland, per cent are from 
0.5 1.5 per cent, and per cent are from 
1.5 2.5 per cent. Figure 39, the 


counties having symbols, per cent are under 
0.5 per cent, per cent are between 0.5 and 
1.5 per cent, and per cent are between 1.5 
and 2.5 per cent. Figure all eight sym- 
bols represent anomalous positions less than 
0.5 per cent. Figure all three symbols 
represent less than 0.5 per cent 
Figure 42, the symbol-bearing counties, 
the deviation per cent the cases involves 
less than 0.5 per cent harvested cropland, 
per cent are within the range 0.5 1.5 
per cent, and per cent are between 1.5 and 
2.5 per cent. 
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assume elements comparative strength 
and weakness their 
right, but least equally significant, 
and perhaps even more demanding 
scrutiny, are the 
strength and weakness that derive from 
the favorable unfavorable association 
one crop with another. This 
recognize the fact that often 
duction management 
tween two more crops are such 
give each individual combination 
more advantageous disadvantageous 
than have con- 
The fact 
that there strong correlative associa- 


position would 


tion between crops rising declining 
the 
many sizeable and obviously cohesive 


together clearly suggested 


blocks available for 


THE BASES CHANGE 
SAMPLE MIDWESTERN AREA 


Clearly not possible here launch 
into extended interpretation the 
crop changes defined the several dis- 
the interests giving some idea the 
diversity and intimate interrelationship 
the types factors involved, how- 
ever, might well select single 


Crop area as a 


sample and outline principal 


bases dynamic activity that one 
this purpose the 

HCO 


block counties that nearly com- 


situation. 


pletely coincident with the 
the claypan soil area southeastern 
(Figure 42), and district 
near maximum total volume change 
would seem satisfactory selection. 
The claypan area lies south 
the Shelbyville Moraine, the southern- 
The 


soils, developed from older glacial till, 


most limit Wisconsin glaciation. 


were heavily leached and state 
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comparatively low natural fertility 
the time earliest 
more, the name applied the district 
suggests, virtually moisture-impervi- 
ous claypan underlies the top soil 
depth seldom greater than inches. 
This extreme agricultural 
difficulty terms excessive moisture 
the top soil wet periods, especially 
the spring, and inordinate desiccation 
times drought. obviously ironic 
but revealing exaggeration, the farmers 
around the second board the 
and their plight never being able 
get their plowing, seeding, and cultivat- 
ing done the soil too wet 
the morning, too dry the afternoon 
and evervone having lunch 

generations this claypan area 
has been one limited agricultural 
opportunity. first, far the 
duction, large acreages were sown 
winter wheat. Some red clover and 
livestock activity. Rather quickly un- 
der cropping without fertilization, how- 
ever, the originally limited soil nutrients 
were drained away and through 
deteriorating succession less and less 
demanding crops and poorer and poorer 
production, large proportion the 
area turned ultimately 
tion low-vielding red top hay and seed. 

Against such background land 
depletion and low income agriculture, 
new elements substantial change be- 
gan operate the late and 
early 1940's. 


period, for which the 1939 base 


used this study was fairly representa- 
derived combination dynamic 
began bring about the ascendancy 


the least partial associa- 


tion with wheat, and the intimately 
allied decline hay, corn, and oats. 

this evolving pattern the soybean 
was the essential pioneer element that 
with distinct abruptness the 
enormous competitive strength neces- 
sary forward with unprece- 
dented gains cropland occupancy. 
During the late 1930’s and the early 
1940’s there began emerge from the 
experiment stations new varieties 
soybeans that were for the first time 
especially suited ecologic conditions 
southern available 
varieties which had been great success 
the north the Shelbyville Moraine, 
had not been productive the claypan 
area and had been grown there only 
limited acreages, and principally 
hay crop. 

quick discover that here was crop 
capable making least modest 
return their long soils. 
Somehow this newcomer their land 
was able utilize the last dregs 
fertilitv land that they 
liming program had made some progress 
since early the and lands 
that had received only this one 
mineral application, the response the 
sovbean increased vield was far more 
profitable than that any other crop. 
Comparably successful corn 
example, would have required applica- 
phate and potash, and the high cost 
nitrogen alone would commonly not 
vided for its own nitrogen requirements. 

The still additional 
competitive strength relation corn 
being better adapted the climatic 
hazards the area. Because the 
impervious claypan and the failure 
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moisture drain easily downward into 
the subsoil, rainy springs mean water- 
logged top soil and 
Reasonable returns are far more likely 
from soybeans following late seeding 
than the case with corn. the 
opposite extreme, the 
greater resistance the characteristic 
mid and late summer soil desiccation 
the area than corn. 

addition the genetic and ecologic 
strength that the brought with 
this area, came with 
certain biological assets well. 
crop not only was relatively 
free from insect and disease damage, 
but did not harbor pests which tended 
spread damagingly other crops. 

add impetus the onrush 
crop with all these physical advan- 
tages the area, were variety strong 
economic inducements. Here was some- 
thing nearly unique the farmer the 
claypan, cash crop which yielded its 
return almost before his bill for seed 
came due. And not only was this 
cash crop, but strong cash crop, par- 
ticularly following the removal 
ceilings 1946. addition the 
obvious advantage such crop 
almost any situation, the claypan area 
had become one extensive field rent- 
ing. field renting system where 
farmer may cultivate piece land 
for more than one year, espe- 
cially interested safe cash return 
with minimum outlay cost for 
land improvement. While this motive 
hardly desirable one its long-run 
effects, had obvious 
strengthening the position the soy- 
bean. 

Another economic aspect the situa- 
tion was the advantage the crop 
far requirements labor were 
concerned. Almost simultaneously with 
the coming availability adapted varie- 
ties, the smail combine 


mitting great efficiency the handling 
sovbeans. the investment 
such machine was made even more 
desirable the fact that the same 
combine could small 
grains. Corn required 
either long days hand labor harvest 
time investment expensive me- 
chanical equipment usable only for that 
might also pointed out that 
the coming the tractor was addi- 
tional feature the mechanization 
that was utmost importance 
area, where horse power 
been capable plowing the heavy clay 
soils proper depth. 

The soybean crop also gained strength 
because its favorable relationships 
the farm management scene other 
crops, and especially winter wheat, 
small grain which has already been 
observed has expanded the area 
association with only 
can winter wheat handled with the 
same equipment, but the 
quence land occupancy has been 
advantageous contrast corn, 
sovbeans are harvested early enough 
permit wheat seeding the same land 
the fall. This has meant that two 
profitable cash crops could follow each 
other close succession. 

easy' prepare following soybean 
harvest, and turn winter wheat fits 
well with general soil improvement 
program effective nurse crop for 
leguminous hays. Red clover other 
leguminous hay crops can seeded 
the winter wheat late winter pro- 
vide cover crop, pasturage even 
stubble hay the ensuing 
the following year leguminous hay 
and seed crop two crops hay will 
produced from self-renewing field. 
The point might also injected here 
that winter wheat nurse 


crop for leguminous hays than spring- 


— 


| 
| 
\ 
4 
| 


CHANGING PATTERNS CROPLAND USE THE MIDDLE 


sown small grain such oats, since 
off the land earlier the season. Under 
such intelligent rotation and 
with the increased use mineral fer- 
tilizers, wheat has become more 
productive vielder than ever before 
the area. With its ranker and more 
productive growth, has shown greatly 
the chinch this, coupled 
with strong wheat prices, has created 
persuasive combination inducements 
strengthening the relative posi- 
tion the crop. 

the weakening side the ledger, 
the situation already clear. 
Low-vielding, low-value hay was com- 
pelled give way enormous acreages 
the more productive economics 
new agricultural system. occupy- 
ing distinctly marginal 
tion the claypan area have not had 
the competitive strength 
own. Corn occupying marginal eco- 
nomic position could not compete with 


and while still present has lost 

Actually still newer era already 
dawn the claypan area. The soy- 
bean had provided the economic wedge 

money the hands the farmer. 
With growing income spend, the 
farmer had been attracted the then 
Under better rotations and the proper 
application lime, phosphate, potash 
and nitrogen, his lands have not only 
become richer but have broad- 
ened their productive 
example, is, already estimated that 
soil improvement progress has brought 
per cent the lands the northern 
claypan into state fertility where 
corn now can vield larger returns than 
can the less demanding 
these horizons widen the soybean will 
probably lose measure its present 
strength, but can always remem- 
bered the area the frontier crop 
that opened the door 
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CENTRAL TENDENCY AREAL DISTRIBUTIONS 


John Fraser 


Dr. Hart Assistant Professor Geography and Geology the 


University Georgia. 


statistical 

analysis are 

rily with the discovery few 
numerical values representative entire 
distributions, and largely disregard the 
location specific units within the dis- 
tribution. the geographer 
commonly has some interest 
sentative numerical values, more 
frequently concerned with differences 
which are largely ignored 
statistical analvsis. The diagrams and 
value distributions statistics contrib- 
ute the geographic 
analysis maps and areal distributions. 
Geographers should, therefore, develop 
statistical techniques which 
emphasize differences the location 
the various units distributions, 
describe statistical techniques, such 
cation within areal 

areal distributions.* tendency, 
defined the degree which units 


distribution tend cluster around 


with some trepidation, useful term de- 
statistical techniques, such 


raphy, which emphasize location within areal 
distributions rather than value 
tributions. The term would not the 
mapping statistical values, such averages, 
derived from frequency graphs other linear 
distributions, which and large 
tional differences. the trail-blazing ar- 
ticles geostatistics John Wright: 
Amer. Geogrs., Vol. 27, 1937, pp. 177-211. 


given point, basic concept statis- 
tical analysis, since permits the use 
single typical value describe 
entire mass The three most 
common indices central tendency are 
the mean, average, 
dividing the total value all units 
the total number units; the median, 
which the value the middle unit 
when all units are arranged according 
size; and the mode, which the most 
frequently occurring value. These are 
geographers are interested indices 
location. shall, therefore, consider 
methods for determining the mean point 
and the median point areal distribu- 
tions, the properties each point, and 
its consequent uses and The 
concept the mode, the 
inapplicable the majority 


velopment centrography before 
Geogr. Rev., Vol. 27, 1937, pp. 
tion also called the work Raisz deter- 
mining global centers land area, population, 
Raisz: Lopsided Journ. Geogr., 
43, 1944, pp. 81-91. 

the better statistical texts, and Chapter 
might well consulted the reader 
with the statistical method. 

ferring these points, because they are 
locations, whereas statistical centers are actually 
values. 
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cepted the areal mode. 
this definition, the majority areal 
distributions are multi-modal, 
have numerous areas concentration 
separated areas dispersion, and 
true mode could found only 
distribution which densities increased 
uniformly toward single point. the 
absence any adequate 
determining modal point, here 
defined, for the majority areal dis- 
tributions, shall consider the concept 
travel, its properties, its uses, and the 
method locating these 
three mean point, the me- 
dian point, and the point minimum 
tributions, the properties 
each must understood 
misrepresentation misunderstanding 
through use the incorrect 

The concept central tendency, 
already proven useful geographic re- 
search, has three known types appli- 
cations: (a) description, 
center, such the center population, 
distribution. Comparison significant 
regional median points such phenom- 
ena area, population, 
tion, mineral production, 
useful tool regional 
Areal shifts population 
tion are readily revealed computing 
cessive intervals time, even though 
the mean point may area com- 
pletely devoid One 
the most immediately practical appli- 
cations the point minimum 


has shown, for instance, that 1920 
the mean point United States population was 
miles southwest the and 
miles southwest the point minimum 
travel; the latter was miles east 
the median point. Locating the 
Median the Population the United 
Metron, Vol. 11, 1933, pp. 


gate travel its use selecting theo- 
retically optimum locations for regional 
service centers such stores, garages, 
schools, hospitals, warehouses, cotton 
gins, grain elevators, and 
others. Specific examples these uses 
will cited conjunction with the 
method determining the point most 
appropriate that use. 

also hoped that, even the 
concept central tendency 
value distributions, the same concept 
may become the basis 
geostatistical methodology for the analy- 
sis areal distributions. 
these measures central tendency 
might lead the development more 
objective methods geographical de- 
scription and analysis through the trans- 
fer the statistical concepts average 
and standard deviation, both which 
are derived from the concept central 
tendency. 


UNIT 

The population Georgia 
used illustrate the techniques 
locating each point (Figs. The 
population each county rounded 
the nearest thousand, 1000 persons 
comprise single item, unit, the 
distribution. The for 
each county the number items 
that county (in this case, the population 
the county the nearest thousand 
The value the working 


The 1925 center the lumber 
supply the United States, for example, was 
Pierson: the Saw-mill 
Forests, Vol. 31, 1925, 647. 

computing the centers population 
the United States, the Census Bureau divides 
the nation into and the entire 
population ol each square degree comprises a 
States Bureau the Census, Census 
the United States: 1920. Population, Vol- 
is used in locating centers, cac h dot isa working 
unit with value unity. 
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unit plotted the center the area 
represents, although field knowledge 
may suggest some deviation 
general rule. The inclusion county 
boundaries the maps illustrating this 
paper would have proven more distract- 
ing than beneficial, but advisable 
plot data and make calculations 
map which boundaries. 
Boundaries are particularly useful 
deciding how tabulate working units 
which fall the lines used making 
computations, decision better made 
the research worker familiar with the 
distribution than mere rule thumb. 


THE MEAN POINT 
Definition and Location 


The mean, average, defined 
statistically the sum the values 
all units divided the total num- 
deviations from the mean zero. The 
mean point areal distribution 
the center gravity, fulcrum, each 
unit the distribution considered 
have equal weight rigid level plane 
this hypothetical plane would balance 
the center gravity, mean point 
the distribution. 

The mean point may located 
determining the intersection two lines 
along each which the hypothetical 
plane would balance. These lines might 
likened the fulcra balanced see- 
saws; the sum values either side 
the line, when multiplied 
distance from it, equal. The follow- 
ing procedure suggested for locating 
the mean point: 

(1) Draw base line along one side 
the distribution (Fig. 1). 

(2) Determine the sum deviations 


from this base line, follows: 


Croxton and Cowden: op. cit., 195. 
op. cit., 32. 


(a) Draw series equi-distant 
lines parallel the base line. The 
area between each two these parallel 
lines Narrower tiers pro- 
duce more accurate results; the pos- 
sible error the location the mean 
point, outlined later, half the 
width one tier. 

(b) Number the first tier and 
assign consecutive odd 
the midpoints each subsequent tier 
(left margin, Fig. The assignment 
consecutive odd numbers) each tier 
necessitates the use tier mid-values 
(0.5, 1.5, 2.5, ete.) all compu- 

(c) Add the total value working 
units each tier (right margin, Fig. 
1), and multiply this total value 
the tier number obtain the 
(Table 

(d) Add the tier moments deter- 
mine the sum all deviations from 
the base line (Table I). 


(3) Divide the sum all deviations 
the total value the distribution 
(3,460,000 people Georgia 1950, 
Table The result the distance (in 
tiers) the fulcral line, along which 
the distribution will balance, from the 
Draw the fulcral line (A-B, 


its proper location, 32.2 tiers 


base line. 


north the base line (Table keeping 
mind the fact that lines separating 
tiers have even numbers and tier mid- 
points have odd numbers. 

(4) base line. 


assigning consecutive odd 
assigned even numbers. each line were as- 
signed consecutive numbers (instead consecu- 
tive even numbers), for instance, the number 
would represent the second tier the 
base line. Working units the lower 
this tier, however, are closer the first line, 
would better represented the number 
The mid-value the tier, therefore, 
more representative value for the 
than the value either line, produces more 
accurate results. 
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Although the second base line may 
drawn any angle the first, the 
location the mean point facilitated 
the two base lines are right angles, 
which ensures that the two fulcral lines 
will also intersect right angles." 

unnecessary use the customary 
north-south east-west orientation for these base 
lines, because there only one center gravity 
for any areal distribution, and all fulcral lines 
pass through it. 


(5) Determine the sum deviations 
from the second base line the same 
procedure used step (Fig. and 
Table 

(6) Divide the sum deviations 
the total value the distribution, and 
draw the second fulcral line (C-D, Fig. 
its proper distance 20.7 tiers from 
the second base line (Table 


TIER TIER 
NUMBER VALUE 


bo 


TABLE 

CORRECTION FOR DEVIATIONS FROM THE First BASE LIN} 
(Figure 1) 

Tier Number 


Tier Value Tier Moment 


1 Zz 2 

3 148 444 

5 13 65 

7 91 637 
9 90 810 
11 65 715 
13 118 1,534 
15 87 1,305 
17 42 714 
19 220 4,180 
21 80 1,680 
23 95 2,185 
25 178 4,450 
27 59 1,593 
29 177 5,133 
31 46 1,426 
33 180 5,940 
35 46 1,610 
37 177 6,549 
39 83 3,237 
41 563 23,083 
43 216 9,288 
45 156 7,020 
47 81 3,807 
49 59 2,891 
51 143 7,293 
53 73 3,869 
55 33 1,815 
57 97 5,529 
59 42 2,478 
Total 3,460 111,282 


Divide 111,282 (sum of all deviations) by 3,460 (total 
value of all items in the distribution) to obtain 32.2 tiers 
(the distance of the fulcral line from the base line). 


This procedure ensures that the sum 
variations along either fulcral line 
zero, the distribution will balance 
along either line. The intersection 
the two fulcral lines (M, Fig. the 
point which variations are zero, the 
point which the distribution would 
balance, the mean point. 


Properties 


The following properties characterize 
the mean point, and indicate its applica- 
tions and limitations: 

The mean point the center 
gravity the distribution. 

The algebraic sum rectangular 
deviations from the mean point zero. 
This not true radial 

The mean point may treated 
algebraically, the mean point the 


population the United States could 
accurately located the mean point 
population each the states 
was known and properly weighted. 

The mean point greatly effected 
extreme items. 

The mean point influenced 
any movement within the distribution. 

The mean point best used dy- 
namic analyses distributions, such 
the study areal shifts. 
known example such use the decen- 
United States population the Bureau 
the Census. Other areal shifts which 
have been use the mean 
point include shifts coal mining 

TABLE 


CORRECTION FOR DEVIATIONS FROM THE SECOND BASE LINE 


(Figure 2) 


Tier Number Tier Value Tier Moment 
1 7 
3 168 504 
115 575 
255 1,585 
9 116 1,044 

11 128 1,408 
13 563 7,319 
15 363 5,445 
17 78 1,326 
166 3,154 
21 58 5.418 
113 2,599 
25 112 2,800, 
27 183 4,941 
1,334 
31 121 3,751 
33 45 1,485 
3,150 
37 61 2,257 
39 16 624 
41 166 6,806 
43 27 1,161 
45 54 2,430 
47 49 2 303 
49 9 441 
151 7,701 
Total 3,460 71,568 
71,568 3,460 20.7 tier 


has been proven, however, that the sum 
media caratteri Metron, Vol. 
1929, pp. 136-138, translated Lotka 
Amer. Statis. Assn., Vol. 25, 1930, pp. 
448-450. 
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the Appalachian bituminous coal 
shifts the domestic lumber and timber 
agriculture and This 
use the mean point reflects its ex- 
treme sensitivity movements within 

1945, 


Reynolds and Pierson: op. cit., 


the distribution. the other hand, 
the mean point greatly influenced 
extreme values that 1920, for 
instance, fewer than million and 
half persons Seattle, 
and Los Angeles exerted greater in- 

Trvon: Changing Distribution 
Opportunity, The Report the Study 


Goodrich, Philadelphia, 1936, 253. 
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fluence the mean point United 
States population than did the more 
than five million Cleveland, Buffalo, 
Pittsburgh, Boston, Philadelphia, and 
The mean point, therefore, 
despite its value revealing areal shifts, 
less representative index cen- 
for single areal distribution 
than some others, such the median 


Definition and Location 


The median statistically 
the value the middle item when 
all items are arranged 


Equal numbers items have 


values greater than and smaller than 


the median value. The median point 


lies the intersection orthogonal 
north-south and east-west lines, each 
which divides the areal distribution 
equally. 

The parallel the median point 
found moving horizontal straight- 
edge vertically across the 
working units representing exactly one- 
half the total value the distribution 
are line drawn along the 
straight-edge that point (half the 
1950 population Georgia 1,730,000) 
will the parallel the median point 
(A-B, Fig. The meridian the 


the 1920 center population 
was concerned, therefore, one man Los An- 
geles equalled more than 
Sloane: op. cit., 34. 

extreme items which induced Prunty 
the less desirable median point indicating 
shifts American cotton production. Because 
their great distance, slight increases West 
Texas cotton production might well have coun- 
Southeast. 
median point, which influenced only 
number items, was thus 
appropriate than the mean point, which in- 
fluenced the product number items and 
distance. Prunty: Recent Quantitative 
Changes the Cotton Regions the South- 
eastern Econ. Geogr., Vol. 27, 1951, 
202. 

Croxton and Cowden: op. cit., 207. 


median point located the same 
manner moving vertical straight- 
edge horizontally (C-D, Fig. 3), and its 
intersection with the 
median point (MD, Fig. addi- 
tion the bisectors which locate the 
median point, possible divide the 
entire value the 
fourths, called tenths, called 
deciles; the intersections the dividing 
lines, called quartilides and decilides re- 
spectively, are useful indices disper- 
sion within the 


Properties 


The following properties the median 
point indicate its uses and mis-uses: 

The median point the center 
the distribution distance 
garded. 

fluenced every item the distribu- 
tion, regardless distance. follows 
that the median point, which influ- 
enced only the number items, 
less influenced extremes than the 
mean point, which influenced the 
product number items their 
distance. 

enced movements within the dis- 
tribution, unless those movements cross 
its parallel its meridian. 

The parallel and the meridian 


Decisions how apportion working 
units which are close the straight-edge 
are considerably facilitated working units are 
plotted base map containing the boundaries 
the judgment the research worker 
familiar with the distribution greater value 
making such decisions that any general rule 
thumb. 

The median point slightly 
the axis the parallel and meridian 
its determination are rotated from north-south 
east-west orientation, but this displacement does 
not appear great enough warrant altera- 
tion the standard orientation. 

full discussion the decilides and 
their use, see Sviatlovsky and Eells, op. cit., 
pp. 248-251, for geographical treatment; and 
Croxton and Cowden, op. cit., 237, for the 
statistical 
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the median point are valid 
which bisect. not neces- 
sarily bisect any given section the 
cases they not follows that 
diagonal quadrants are equal value, 
but adjacent quadrants are 

The lines dividing the distribution 


into quartiles deciles 


valid only with reference the entire 
tangles Figure for instance, indi- 


definition, the value any two adjacent 
quadrants one-half the total value the 
distribution. The total value the northwest 
and northeast quadrants therefore 
the total value the northwest and southwest 
quadrants, which makes the value the north- 
quadrant equal the value the southwest 
the same logic, any two diagonal 
quadrants are equal. 


te 


cate the relative dispersion 
population Georgia, but the presence 
one hundredth the population 
within any one these rectangles would 
purest coincidence. One tenth 
the population north point (Fig. 
3), and one tenth the population 
west that point, but does not 
follow that one hundredth the popu- 
lation northwest the point. 
cursory inspection the map makes 
this fact obvious. 


The median point more stable than 
the mean point, probably the best 
single index centrality for 
areal best used, 
therefore, analyses when 
single point represents complex dis- 
tribution facilitate comparison with 
other distributions the same area 
the same time. Sviatlovsky and Eells 
present excellent demonstration 
the value comparative median points 
for regional analysis their map 
various median points the United 
They also indicate the value 
deciles giving rough and ready 
index the degree dispersion within 
areal distributions. 

preferable the mean point 
Mackay terms it, 
for plotting isopleths areas uneven 
distributions.” also possible that 
further research the use the median 
point and the deciles may reveal 
second approach the 
quantitative expressions for 

important exception this generaliza- 
tion occurs when large number items are 
clustered close one the axes the median 
point, they are not countered fairly large 
numbers just across the axis. such cases, 
would wise rotate the orthogonal axis some 
fifteen thirty degrees. 

and Eells: op. cit., 249. 

Mackay: Problems and Tech- 


Vol. 27, 1951, 
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tive concentration and evenness areal 
distributions, problem which Wright 
approached through the use the 
Lorenz 


THE MINIMUM 
AGGREGATE TRAVEL 


Definition and Location 


the most frequent most common 
value, the value around which items 
the distribution tend most 
heavily 
other than empirical inspection, now 
known whereby areal mode can even 
approximated, however, especially 
the majority areal distributions 
are bi-modal, even more commonly, 
adequate areal mode, the point mini- 
mum aggregate travel apparently has 
name implies, the point minimum 
travel that point which 
can reached all items dis- 
tribution with the least total straight 
line travel for all items. 

travel located trial and error 
process 
The total travel for all items the dis- 
tribution reach each series 
lowing fashion: 

(1) Prepare mask 
the parallels and meridians used 
cating the mean point, 
sults, the error one-half 
the spacing between circles. 

(2) Assign consecutive odd numbers 
the spaces between circles (known 
working outward from the 
center 4). 

Wright: op. cit., pp. 177-211. 


Croxton and Cowden: op. cit., 212. 
Scates: op. cit., pp. 49-65. 
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(3) Draw base line Fig. 
the map and mark series trial 
intervals equal the width 

(4) Compute the total straight line 
travel for the entire population reach 
each these trial points, 

(a) Place the center the mask 
the trial point (H, Fig. 4). 


(b) Determine the total 
all working units each annule, and 
multiply this total the annule 


useful prepare the annule mask semi-matte 
acetate. piece tracing paper, acetate, 
fixed over the mask, each working unit may 
checked when tabulated, and the error 
double tabulation can avoided. deci- 
sion assigning working units 
annules best left the judgment the 
worker familiar with the distribution. 


Ba 
12 
118 
5 
‘ 


these obtained values determine 
the total travel distance (in annules) 
required for all units the distribu- 
tion reach the trial point (Table 


(5) Erect second base line 
Fig. perpendicular the first the 
trial point with the lowest total travel 
value (Table IV; Fig. 
new series trial points (E, 
Fig. along the second base line, and 
determine the total travel each point. 

(6) Erect third, and necessary, 
fourth base line, each perpendicular 
the trial point lowest total travel 
Determine the 
total travel each series trial 


the preceding base line. 


points along these new base lines until 
trial point minimum total travel 
located (Table IV; Fig. 5). 
the point minimum total travel. 


This 


Properties and 


~ 


TABLE 


TOTAL TRAVEL REQUIRED FOR ALL UNITS 
ro REACH TRIAL Point 


(Figure 4) 

Annule Number Annule Value Annule Total 
1 4) 9 
3 68 204 
5 66 330 
7 821 5,747 
9 111 999 
11 186 2,046 
13 216 2,808 
15 295 4,425 
17 212 3,004 

19 227 4,313 
21 62 1,302 
23 342 7,869 
25 166 4.150 
27 60 1,620 
29 157 4.553 
31 5 775 
33 132 1,356 
35 99 3,465 
37 159 5.883 
39 11 429 
1,189 
43 7 301 
Total 3,460 60,577 


The units of this distribution would have to. travel 
60,577 annule units to reach trial point ‘‘H.”’ 


BASE LINES AND 
TRIAL POINTS 
LOCATING 
THE POINT MINIMUM 
AGGREGATE TRAVEL 


travel the point from which the total 
radial deviations areal distribution 
are ata minimum. Although this point 
cannot reached all units the 
distribution with travel (and such 
point improbable for the majority 
travel required for all units 
the point minimum. The point 


minimum therefore 
cation for schools, committee 
erain elevators, cotton gins, warehouses, 
other 


Although other 


garages, retail outlets, any 
areal service centers. 
factors, such site, street pattern, and 
potential development, are frequently 
equal even greater importance 
than theoretically optimum point 


the actual location these service cen- 


ters, the point minimum aggregate 


travel provides ideal starting point 


for consideration the various other 
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factors unfortunate that 
the comparatively recent development 
this concept prevents citation uses 
which has actually been put. 


(CONCLUSION 


Although geographers are 
obtain simple numerical 
sentative complex distributions 
using the tools statistical analvsis, 
there are few techniques for obtaining 
comparable locational values. have 
here considered areal implications the 
basic statistical concept central ten- 
dency, and have outlined the properties, 
uses, and methods locating three areal 
centers, points. 

The mean point greatly influ- 
enced extremes that best used 
for analysis areal shifts. The median 
point the most stable areal index 
central tendency, and best 
comparison 
within the same region the same 
time. The point minimum aggregate 
travel provides theoretically optimum 

tangular grid roads streets, the point 
minimum aggregate travel coincides with the 
median point when the axes the median 
parallel the axes the grid pattern roads. 
Other methods locating the point minimum 
aggregate travel, when traffic funneled along 
irregular arteries, are discussed Scates 
Restrictive Routes upon the Center Minimum 


Aggregate Vol. 13, 1937, pp. 
78-81. 
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ToraL TRAVEL REQUIRED FOR ALL UNITS 
ro Reacu Eacu TRIAL POINT 


(Figure 5) 
Base Lin Trial Point Total Travel Required 
I-II A 65,426 
B 63,338 
C* 62,810 
D | 64,732 


I1I-IV (Perpendicular to base line I-II at trial 
point 

I 64,123 

62,810 

60,479 

52,748 

I 


{ 60,577 


V-VI (Perpendi ular to base line III-I1V at trial 
point 


J 61,646 
52,748 
K 62,046 


*Trial point of lowest total travel on each base line. 
**Point of minimum aggregate travel. 


Since these three points are increasingly 
farther apart distributions greater 
dispersion the most 
appropriate point should used, even 
though cursory inspection might indi- 
cate little difference between the three 
the majority areal distributions. 
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SOME PROBLEMS LAND USE SURVEY NIGERIA* 


Prothero 


Mr. Prothero, formerly the staff the University Edinburgh, 
now lecturer and Economic Geography Ibadan. 


HERE the present time 
pressing need for considerable 
replanning land use Ni- 

geria, need created two factors. 
the first place there the entirely 
increasing greater rate than the 
means production are able 
the increased demand. 
too well known its general world 
other tropical areas has meant 
that the old traditional practices, 
summed the over-all term 
ing are inadequate and 
unsuitable deal with the new situation 
which rapidly developing. system 
involving the retention land under 
cultivation for period followed 
may regain its fertility that 
between the size the population and 
the amount land available farm. 
the past the size the population 
has been controlled disease and 
warfare and the balance maintained. 
which have occurred and which 
are usually recorded been 
due crop failures, may fact have 
been due, part least, over- 
cropping with resulting soil deteriora- 
tion and therefore poor 
Today, with the systematic control 


*The writer communicated paper entitled 
the Edinburgh meeting the British 
Association for the Advancement Science 
1951. report the symposium found 
Nature, Vol. 168, 585, October 1951. 
The present paper contains much the original, 
but the subject has been enlarged and developed 
result further year’s work Nigeria. 


disease and the cessation intertribal 
population rapidly increas- 
ing, and under the traditional 
the balance between and the amount 
land available has been destroyed. 
The result this seen grow- 
ing land hunger and widespread soil 
deterioration with falling yields. 
There are many examples marked 
increase the time during which 
piece land kept cultivation with 
the same time marked decrease 
the time allowed for regain its 
fertility under fallow. 

aggravated the second 
ing the last years Nigeria has de- 
veloped three main export crops, ground- 
nuts, cocoa (cacao), and cotton, the 
first two which are importance 
last ten the very favorable cash 
return gained from growing these 
crops has led tremendous increase 
cultivation for them and correspond- 
ing decrease many instances 
amount land under food The 
Annual Report the Department 
Agriculture for 1946 stated with regard 
the general situation the Northern 
Provinces for that has 
been famine, but the encouragement 
given the production groundnuts 
and other export crops high 
prices paid for these have had the effect 
reducing the acreage under food crops 
figure which probably only very 
little above the safety 

certain also that the growing 
export crops has played small part 
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increasing the length time that 
land kept under cultivation and 
decreasing the time under fallow. 

The situation created the factors 
outlined above one which, for the 
Nigerian agriculture, must 
not allowed remain untouched, 
and solutions the various problems 
are being sought the experimental 
stage with encouraging 
ever, there then the 
applving these results large scale, 
Nigeria where conditions 
tices vary tremendously from one dis- 
and modification existing practices 
and ideas relating the land. The 


*MAIDUGARI 


MAKURDI 


PLOTS 


many forms land tenure alone, which 
operate different parts the country 
and which will have changed 
allow, for example, for development 
group farming with mechanization, pre- 
sent tremendous problem 
selves. attempt introduce 
changes studying and 
trying understand the nature and 
significance traditional practices 
would result great social disturbance, 
the evils which are only too evident 
elsewhere the world. Planning for 
future development and 
duction must the 
adequate survey existing conditions 
that, far possible, they may 
made the basis for the new develop- 
ments. emphasize the importance 
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recall the work the Land Utilization 
Survey Great Britain 
some the basic information for the 
war time development British agri- 
culture. Nigeria the need for such 
basic information much greater, for 
little known the present time 
and the changes that will take place 
eventually will relatively much 
greater, amounting timeto revolu- 
tion agricultural method and practice. 


SURVEY DEVELOPMENTS 


The government the Gold Coast, 
recognizing the value this preliminary 
work, has recently set Department 
Land Use and Soil 
Nigeria, vet, there has not been such 
full recognition its importance. With- 
the Department Agriculture there 
exists the Cocoa Survey and the Soil 
Survey the Cocoa Region, the latter 
financed the Cocoa Marketing 
The former was set 
1944 after the discovery outbreaks 
swollen shoot disease the 
cocoa trees Nigeria; its object, 
survey the cocoa growing areas, 
locate the areas infection and deal 
with them, and determine the condi- 
tions existing within the cocoa growing 
region with reference the acreage 
under cocoa, the number and 
the farms, and the age the trees. The 
importance the work this survey 
has been immense. The outbreaks 
swollen shoot disease have been severely 
limited and controlled that there has 
been large scale devastation such 
that caused the disease the 

more detailed information the de- 
velopment and work the Cocoa Survey see 
Johns and Gibberd, Review the 
Cocoa Industry Nigeria,” and Had- 
land, Methods and Functions the 
Nigerian Cocoa both 
the the Cocoa Conference, 


The Cocoa, Confectionary 
Alliance, Ltd., London, pp. 135 ff. 


Gold Coast; and rehabilitation measures 
have been applied the infected areas 
where the disease has been countered 
the cutting out addition 
attention has been drawn the small 
scale basis the cocoa industry, the 
first survey completed 1948 showing 
that the average size farm for all 
the cocoa growing areas was only 1.8 
acres. the same time with regard 
age was found that the most 
important areas production 
tively high percentage 
reaching age when can expected 
that they will commence decline 
vield. This indicates the need for new 
planting though the pattern 
and size farms makes the encourage- 
ment and control this very difficult. 
The Soil Survey the Cocoa Region 
which has now been progress for just 
over aims establishing the 
the region and collecting information 
them and mapping their distribution, 
with view being able indicate 
the soils best suited for cocoa 
other types connec- 
tion with its work the Soil Survey 
engaged some topographical survey 
since the soils show 
graphical sequence and since, will 
shown later, topographical 
for only very limited areas Nigeria. 
Two other surveys fairly large 
scale should mentioned also. The 
first, Economic Survey the Cocoa 
Region, just being completed the 
field; the second, similar 
the groundnut region the Northern 
Provinces, hoped will under way 
within the next few months. Each 
these surveys, which aims, sample 
the economic position the farmers, 
financed the Cocoa and Groundnut 
Marketing Boards respectively. 


addition the surveys referred 


| 
4 
| 
rd 
ped 
) 
A 


SOME PROBLEMS LAND USE SURVEY NIGERIA 


_AIR PHOTO COVER 


SOKOTO 


@®ZARIA 


@KADUNA 


yj 


2!BADAN 
< SAKURE 


ONITSHA / 


7, 


®UMUAHIA 


PORT 
HARCOURT 


BASED ON INFORMATION FROM SURVEY DEPT, LAGOS 


*KATSINA 


oD 


MAKURDI 


« 
LA Lh 


BAMENDA<- 


AIRCRAFT OPERATING CO 
OF AFRICA 1:10,00 


oC ALABAR 


FIG. 


to, which have sufficient financial back- 
ing enable them carried out 
quite with both 
office and staffs, there great 
deal more information land use which 
has been collected individuals, off- 
doubt that the reports Administra- 
tive Officers and Provincial Agricultural 
Forestry Officers were worked 
through much would also gained. 

all this work, official and unofficial, 
large and small scale, there are many 
problems overcome, problems 
which not occur land use surveys 
comparatively ordered countrysides 
where there adequate map coverage 
variety scales, giving accurate 
topographic information and some 


scales recording the permanent land 
boundaries. 


MAPS AND SURVEY 


The largest scale which Nigeria 
comment reserved the accuracy 
the detail shown. The present coverage 
shows that there are large 
areas the country without map cover 
medium scales. Plots” 
duced the Directorate Colonial 
Surveys from air photographs, but they 
show little detail and little graphical 
representation relief. They have 
been produced for two main areas: for 
the mechanized rice 
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Sokoto Province, and for the area 
recommended for mechanized ground- 
nut cultivation the triangle 
between Mokwa, Kontogora, and the 
Niger Central Nigeria. The Depart- 
ment Survey Nigeria now con- 
centrates the production cadastral 
maps and has produced limited num- 
ber sheets from air photo- 
graphs, similar those the 
Directorate Colonial Surveys. 

Without adequate map coverage 
necessary therefore face the prob- 
lem having produce one’s own 
base maps for land use survey, either 
field survey plotting from air 
air photographs the same scale, and 
showing settlements, roads, and bush 
paths, was used the field for plotting 
land use, the detail being obtained 
observation and chain and compass 
survey. The photographs been 
taken some months previous the 
survey, and was found when work 
commenced the field that the 
intervening time the pattern the 
minor bush paths 
siderably, requiring adjustment the 
base map and thereby slowing work 
the field. 


the south Nigeria, where the 
greatest and with only short 
dry season, the dense vegetation the 
makes land use survey difficult. 
Two areas have been used for study 
and for the preparation 
maps. One lies immediately west 
the town Ilesha, miles northeast 
Ibadan; and the other miles south- 
east Ibadan and centered the large 

>For the vegetation zones. of Nigeria, see 


Keay: “An Outline Nigerian 
Government Printer, Lagos, 1949. 


village Araromi. They 
within the cocoa growing region the 
Western Provinces and, common with 
most the forest zone Nigeria, are 
areas secondary vegetation growth, 
farming one time another having 
taken place over them. 
extensive areas secondary 
and even the cleared land retains trees 
economic value, particularly the oil 
palm. Asa result views the country- 
side are restricted, 
ground often well under 100 yards, 
and extremely difficult find 
vantage point higher ground. The 
tops hills tend have their tree 
cover largely untouched, either because 
the location shrines because 
value such cover lessening the 
effect the heavy rain the lower 
slopes. Movement the 
restricted the areas bush fallow 
which are quite 
two three years’ growth unless way 
cut through them. Apart from these 
purely physical difficulties, there the 
minutely fragmented pattern land 
this pattern the cash crop, cocoa. 
has already been shown 
Nigeria cocoa small farmer’s crop 
the area west there are 
little over 11,000 acres cocoa grown 
7650 Under these condi- 
tions the value air photographs for 
mapping land use obvious, provided 
that the photographs can interpreted 
give the required information. 

Air photographs Nigeria 
divided into four categories. 
areas covered the first and fourth 
are shown Figure 2.) 


Photographs flown the 


for the maps the Directorate 
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TRAVERSES 


LAND USE NOVEMBER 1946 PLOTTED FROM 


AIR PHOTOGRAPHS 
UNDER CULTIVATION 
BUSH FALLOW 


COCOA 


LAND USE MARCH PLOTTED FROM 


COMPASS TRAVERSE 


UNDER CULTIVATION 
CLEARED FOR CULTIVATION IN I95! 
BUSH FALLOW 


L J 


CHANGE IN LAND USE BETWEEN 1946 AND !95)! 


ILESHA ISAOBI ROAD 


CHANGE IN LAND USE TAKING PLACE IN !95!. 1946 BUSH FALLOW BEING CLEARED FOR CULTIVATION 
|) CHANGE IN LAND USE TAKING PLACE IN !95!. LAND UNDER 


NO CHANGE IN LAND USE 


CULTIVATION IN 1946 BEING CLEARED FOR CULTIVATION IN 195! 


Colonial Surveys. Those flown 
south the Niger are not 
very good quality. 
Photographs flown the 
Coverage mainly the Western 
and Northern Provinces. 
Photographs limited areas and 
mainly large scales flown 
Nigeria from the West African 
Airways Corporation. These pho- 
tographs are parts the cocoa 
region the Western Provinces 
throughout Nigeria. the 
absence navigational aids the 
areas that can 
limited 500 square miles and 
there difficulty maintaining 
good quality. 

craft Operating Company Africa 
for companies. 
These photographs are mainly 


the Jos Plateau, flown for the 
Amalgamated Tin Mines Ni- 
geria, some very fine topograph- 
and 50,000 have been produced. 


Quite adequate photographic cover, 
therefore, available for the Western 
and Northern Provinces but 
the Eastern Provinces. Though poten- 
tial development not great the 
last, the immediate 
the land and the pressure due 
increasing population greater than 
elsewhere Nigeria.* 

The first experiment 
possibilities air photo-interpretation 
was made the area west 
Several compass traverses 
along bush roads March, 1951, 
recording the type land use occurring 
immediately either side the road. 

Grove: Erosion and Population 


Problems South East Geogr. Journ., 
Vol. Part 1951, 291. 
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illustration (Fig. The roads were 
chosen random though admitted 
that straight line traverses across coun- 
try would have been more suitable. 
system traverses being used for 
the soil survey the 
However, traversing across country 
impossible without cutting traverse lines 
through the bush and there 
the money available employ labor 
for this work. The cost cutting 
traverse lines between and 
shillings per mile. 

Six categories land use were re- 
corded and four these appear the 
sample traverse. 


Land under cultivation 

Land being cleared for cultivation 
the time the survey 

Bush fallow 

Bush with Secondary Forest 

Cocoa 

Plantain 


The traverses were plotted scale 
for comparison with the air 
photographs the area. These photo- 
graphs, the same scale, were flown 
the Aircraft Operating Company 
Africa for mining company interested 
the alluvial gold the Ilesha area. 
The very good quality. 

between the taking the photographs 
and the making the land use traverses 
practices there would considerable 
differences the detailed pattern 
the land use. But was hoped that 
would least possible begin 
identifying the photographs the 
permanent crop, cocoa, which along 
the Ilesha-Isaobi road between 
and years old. This could not 
found that this was due the fact 
that the traverses gave insufficient 
area for examination. 


This fact was rectified after the work 
Araromi where parties students 
several square miles country 
using the base map 
showing settlements, roads, 
paths) referred earlier this paper. 
following the paths im- 
peded progress good deal 
square miles country were surveyed 
parties for three days. The rate was 
slow and could only justitied the 
accurate results required this stage. 
Land use the 
following categories 


Cocoa: immature; mature; 
abandoned 

Food Crops 

Bush 

Kola 

Citrus Fruits 


When the vertical air photographs 
this area, the same scale, were 
studied conjunction with the map 
was found that the areas under cocoa 
recorded the map could identified 
the photographs, mainly the basis 
the evenness the tree canopy, 
though this often broken 
presence shade trees. Height, 
means identification, not great 
assistance for though the 
are much below the height the 
secondary forest they may confused 
with well-established bush land that 
has been lying fallow for 
photographs extend the map beyond 
the limits the field survey but the 
categories land use identifiable were 
reduced Cocoa (undiffer- 
Food Crops; Bush. The 

categories are part scheme 
land use classification worked out the De- 
partment Geography, University College, 
Ibadan, and the Economic Survey the Cocoa 
Region. The students the Department 


prepared land use map the land around 
Araromi for the Economic Survey. 
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PROBLEMS LAND 


area land under kola and citrus fruits 
this region small. 

officer the Cocoa Survey who 
also worked the Araromi area the 
problem the identification cocoa 
air photographs came the conclusion 
that could not practiced with any 
considerable degree success. had 
worked only with the photographs 
this area (taken the Department 
and they are poor 
shadow When the writer 
returned further examination the 
photographs the area, which 
have such shadow 
was found that the land under cocoa 
could identified with what seems 
now intended plot the land use 
for considerable area west 
make reconnaissance check 
map the identifying land 
under cocoa from air 
should have first hand knowledge 
cocoa growing the ground 
naissance survey the field the area 
interpreted. 

memorandum Cocoa Aerial Survey 
investigations was concluded that: 

nounced reddening the leaves), 
the early and latter part the rains 
can clearly seen from the air. 

The general distribution cocoa 
suitable map, but not the position 
the individual (The latter 

the Imperial (now 
tural Bureau. (The writer failed 


memorandum the Department Agriculture, 
Moor Plantation, 


not surprising considering that 
field impossible distinguish any 
farm boundaries. 

This reference not air photo- 
graphs and the writer has not had the 
graphs taken the times when the 
reasonable assume that 
change the leaves would come out 
taking photographs these times 
vear would find sufficient number 
clear without low cloud. 

The fact being able interpret 
photographs taken particular time 
vear importance for identifving 
other types land use besides cocoa. 
The appearance the land changes 
fundamentally from one part the 
vear another with the alternation 
the wet and the dry seasons. From 
the photographs taken west 
November, what might termed 
the end the transition period between 
the wet and the dry season this part 
Nigeria, was possible distinguish 
between land under 
under bush fallow. But was felt 
the time that cultivation 
would more easily distinguished 
photographs taken month 
later when the majority the crops 
would have been harvested 
land would has been found 
correct after working with photo- 
graphs taken February. 

time when photographs might 
taken most suitable for inter- 
pretation limited the fact that 
there are only certain times the 
when photographs can 
are for total from 
three four months the beginning 
and end the dry season. During 


the rains there interference from low 
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simple land use map com- 
piled from interpreting air photograph 
fairly typical section cocoa growing country 
west Ilesha. was intended publish the 
photograph but the contrasts 
sufficiently emphasized print successfully. 

attempt has been made differentiate 
cocoa from oil palms and secondary forest for 
the last two are left shade trees for the former 
and the cocoa therefore found growing 
beneath their canopy. The oil palms are easily 
identified and would possible make 
reasonably accurate assessment their number 
any particular area. 


cloud and the dry season visibility 

comparing the air photographs 
taken 1946 with the traverses made 
1951 was possible deduce the 
changes that had taken place 
land use pattern (see 
Land Use, Fig. 3). 
They could grouped into the follow- 
ing two categories: 


Where the land use had changed 
the intervening between 
1946 and 1951, from bush fallow 
under cultivation vice versa. 

Where change land use was 
taking place 1951, either, (a) 
land which had been under bush 
fallow 1946 being 
cultivation 1951—indicating 

fallow period least four 

years—or, (b) land 

been under cultivation 1946 

being cleared for cultivation again 


1951 


less than four vears. 


indicating period 


was possible deduce the second 
category because the time 
when the traverse was made (March, 
1951), when the land 
pared for cultivation the cutting 
and burning the bush and the break- 
ing the not suggested that 
this method should used large 
scale, for requires survey the field 
sample checking information collected 
from farmers and village heads regard- 
ing the length time that land 
kept under cultivation and then under 
fallow. Accurate information 
farmer the bush the nature and value 
land use survey. direct 
questioning tends immediately arouse 
suspicion and there either deliberate 
attempt mislead (particularly one 
falsely connected with the revenue 
authorities!) else one the 
answer which thought the one 
required, whether the correct one 
possible answer question for 
correct. 

the open country north the 
“dry zone, with the aid air 
carry out land use surveys whatever 
scales map are available, without any 
great difficulty not with great speed. 
has been found that areas with 
pronounced dry season natural vegeta- 
tion correlates more closely soil 
and shows changes which are 
more easily identifiable photo- 
graphs than the case areas where 


the rainfall more evenly distributed 
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SOME PROBLEMS 


throughout the very doubt- 
ful any reasonably 
pretation air photographs 
made identify the individual food 
crops; e.g., and cassava 
south Nigeria and the various grain 
crops the north. This because 
the very small size the plots, one- 
eighth acre and less area, and 
because the practice interplanting 
many three four different crops 
the same possible that 
something might done with photo- 
graphs scale greater, but 
the writer has not had the opportunity 
working with photographs this 
scale sufficiently high 
attempt such interpretation. 
CONCLUSIONS 

Apart from the more detailed aspects 
interpretation that have been dealt 
with, for general purposes mapping 
land use from air photographs officer 
the Forestry Department, who has 
been engaged 
has pointed out that 
categories Nigerian land use smaller 
scale photographs, e.g., 30,000: 

Mangrove Forest 

Fresh-water Swamp Forest 

Primary High Forest 

Secondary High Forest 

Savanna Woodland 

Open Woodland 

Fringing Forest 

Agricultural and Inhabited Land 
and these should added 


These categories can 
with only slight modification with those 
suggested for the World Land Use 
With combination field 


writer grateful the officer the 
Forestry Department engaged 
pretation for this information. 


LAND USE 


NIGERIA 


observations and the interpretation 
air photographs where 
gether with the assistance Provincial 
Agricultural and Forestry 
use map Nigeria ona scale 
larger scale maps are available more 
detailed surveys should possible. 
outstanding importance, however, 
the need for the intensive study land 
use small sample areas, chosen 
representative regions possible, 
which the specific problems land 
use can studied relation phys- 
ical, social, and economic 
geria underdeveloped but not 
undeveloped territory and there are 
not vast areas virgin land into which 
modern methods large scale cultiva- 
tion can introduced. The land has 
been settled and farmed for centuries 
and all practices relating both the 
holding land and its cultivation 
tion. would be, therefore, grave 
mistake attempt introduce new 
methods and ideas which would differ 
greatly from the existing ones with- 
out first studying the present set-up 
life and work. From such studies 
areas which development 
most suitable and adapt the develop- 
ments order make them easily 
acceptable and avoid complex social 


and economic problems. 
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AND NEW ZEALAND 


ABOUT 1853* 


Kenneth Cumberland 


Dr. Cumberland the Department Geography Auck- 
land University College and honorary editor the New ZEALAND 


through the last century 
was one rapid change, one which 
completely new forms 
development were inaugurated, 
which many lasting foundations were 
laid. During the both 
European and Maori patterns popu- 
lation were rearranged, and emphasis 
was switched different areas, new 
resources, and fresh objectives. 
changes brought about brief 
period more than one decade 
were not primarily the landscape; 
only here and there and districts 
transformed. The change was much 
more change the methods and aims 
pakeha settlement and institutions 
change that the succeeding cen- 
tury (and especially the first half it) 
was make possible and bring about 
wholesale transformation the New 
Zealand countryside. 


1840: ANNEXATION 


the the lawless state 
affairs New Zealand had attracted 
the attention the civilized world and 
numerous official enquiries 


*This essay historical geography one 
series and should read conjunction with 
two which have already been published. 
New Zealand about Geogr. Rev., Vol. 39, 
No. 1949, pp. 401-424; and Land 
Despoiled: New Zealand about 
Geographer, Vol. No. 1950, pp. 13-34. 


tuted largely the instigation the 
recently-established New Zealand Asso- 
ciation. all hands there was agree- 
ment necessity subjecting 
the materials disorder the restraint 
British but the government 
showed the utmost reluctance add 
New Zealand responsibilities. 
1839, however, formal action was 
forced the direct threat that New 
Zealand would otherwise fall 
hands some other power and the 
decision the New Zealand Company 
(successor the Association) despatch 
colonists. The first settlers arrived 
Port Nicholson January 1840; the 
representative the British Govern- 
ment and the Colonial Office stepped 
ashore the Bay Islands week later. 
These two events brought with them 
the prospect and promise successful 
colonization, orderly development, and 
constructive exploitation, and marked 
exploitation and spoliation the 
islands’ natural and cultural resources. 

not necessary detail here the 
animosity that clouded 
between the Colonial Office, the mis- 
sionary societies, the New Zealand 
Company, and the official representative 
significant realize, however, that these 
were the principal actors scene 
otherwise studded only now appre- 
hensive and increasingly resentful rem- 
nant decaying native society. The 
hesitant and delaved acts the colonial 
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Fic. (left). 
Zealand for 1853, Auckland, 1854. 
not shown. 


Fic. Distribution the Maori population about 1853, according Statistics New 
Zealand for 1857, Auckland, 1858 (Table and idem 


data also from Shortland, op. cit.; Thomson, op. cit. and Colenso, loc. cit. and from Fenton: 


GRANTS” AND NEW ZEALAND 1853 


Population 


of 


New Zealand 


One persons 


Distribution the European population 1853 according the Statistics New 
Small groups Europeans outside the main settlements are 


Observations the State and Statistics the Population, Auckland, 1859. total Maori 
population 55,539 1857, 38,269 lived the Auckland Province. 


for ‘oppressed certainly 
helped reduce the rate colonization 
and restrict the taking over and subjuga- 
tion land the company’s numerous 
settlements. Such results were doubt- 
lessly not unsatisfactory the 
sionary nor were they contrary 
the increasingly suspicious and bitter 
feelings the Maori who was slowly 
the documents which attached 
his moko exchange blankets, 
muskets, and, later date, gold 


Hursthouse, Jun: Account 
the Settlement New Plymouth New Zea- 


sovereigns with the good Queen’s head 
them. 

Before surrendered its charter 
1850, however, the New Zealand Com- 
pany had its disposal land enough 
with which work and that time 
had launched the last and most success- 
ful the Wakefield experiments. Here 
not the place trace the eventful 
history what has been termed 
Elizabethan even 
though the geography New Zealand 
this time and for many vears after 
might said have owed more 
Edward Gibbon Wakefield than any 
other person. The geographer’s interest 
this place this time must inevitably 


for 1859, Auckland, (Appendices) 
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planted the New Zealand Company 

and its associates and the official govern- 

ment capital the Waitemata. 
COLONIES FOUNDED 


1840 saw 


immediate 
European 
activity from the shore-whaling stations 
and trading new-born towns 
Port Nicholson and the Waite- 
mata. For the first, the colonists chose 
the name Britannia and later changed 
Wellington; for the capital, the 
government’s choice name was Auck- 
land. Nelson, New Plymouth, Otago, 
and Canterbury were founded within 
eventful decade, and six scattered 
coastal settlements became the hubs 
European activity. Until 1848, colonists 
were taken Cook Strait and mainly 
North Island settlements, and until 
after the end this period the great 
majority were found the first two 
But after 
1853, the two latest settlements 

the South Island settlements 


settlements that were planted. 


based 
Christchurch and Dunedin—that show 
the most spectacular progress and come 
support the largest and most prosper- 
ous towns the infant colony. 

Colonel William Wakefield, agent 
for the company, was charge the 
expedition 
New Zealand the and was 


exploratory 


responsible for the choice the site 
the first settlement Port Nicholson, 
and for the location, until 1848, all 
settlements the shores Cook Strait, 
which those days 
extending northwards Taranaki. 
Apart from Auckland, whose site was 
fixed Governor Hobson, all coloniza- 
tion was concentrated the littorals 
Cook Strait until the founding 
the Otago settlement. some vears 


See Cumberland: Land Despoiled 
especially Figure (map), 24. 


Nelson was the only scene coloniza- 
tion the South Island, and until 1848 
the eastern coastlands both islands 
Europeans, especially comparison 
with the west coasts between the Manu- 
and Bay. the 


decimation the right whale population 


Tasman 


and the official abandonment the 
Bay Islands the administrative 


activity rapidly declined. 


European 
was burned the ground and, after 
Hone rebellion was put down, 
became peaceful backwater; small 
European population remained the 
coasts the whaling stations 
Cloudy Bay were 
doned, and Kapiti was described before 
1853 barren island.” 


AUCKLAND AND THE ISTHMUS 


the period, the 
Borough Auckland which extended 
from the Whau 
Howick and Otahuhu had population 
approaching 8000, whom over 4500 
lived the town and the villages about 


close 


it, and Swainson his inimitable and 
intimate contemporary account the 
capital was able claim that, for all the 
colonizing the company, nearly one- 
New Zealand lived radius 
Auckland also had far the largest 
native population within its environs; 
and this, together with its extraordinary 
facilities for regional communications 
navigable harbors, estuaries, creeks 
and connecting portages, gave legiti- 
mate claim the capital this time. 
Upwards 700 vessels, coastal and 

William Swainson: the Capital 


New Zealand and the Country 
London, 1853, 42. 
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overseas, and over 2000 canoes 
entered its Swainson claimed that 
the shipping, revenue, and exports 
Auckland each exceeded that any 
three other settlements 

The isthmus had long been cleared 
heavy vegetation. Its spurs and 
when the town was founded. The near- 
est forest was provided the kauri 
stands ten miles the west and the 
mixed belts tall trees that gave the 
its diversified and 
park-like appearance. More than 20,000 
acres the isthmus, and especially the 
“rich red, very fertile were 
already fenced, and stone walls 
and quick-set hedges were taking the 
place temporary wooden 
post and Over 17,000 acres were 
crops 1852, and the fact that this 
area was almost double the acreage 
crops the previous year indication 
the rate which agriculture was 
progressing and the landscape 
extending. Wheat occupied 1558 acres 
and potatoes 1158. The region was 
independent imported supplies the 
principal foodstuffs and wheat, flour, 
dairy produce, hams, bacon, oats, and 
onions figured amongst the exports 
busy port. Over 5000 head cattle 

Open, undulating country 
tween the two harbours rounded 
sweeps green. Most was down 
pasture and there were attractive 
smooth enclosures grass and clover 
from amongst which stood 
ramparted but long-abandoned and fern- 


land, Past and Present, Savage and 


statistical tables Appendices Vol. 
census canoes, crews, and commodities brought 
Auckland the Maoris. See Table 
338. 

Swainson: op. cit., 42. 
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Sketch maps the morphology 
infant Auckland (above) and Wellington 
(below) the early lines indi- 
cate present-day shorelines. Both 
reconstructed from variety sources, includ- 
ing early maps and descriptions. Neither claims 
historical research. The diagrams are intended 
only supplement text and photographs. 


clad conical hills. this neat, largely 
treeless, landscape 
were several villages—at Newmarket, 
Epsom, Panmure, and Onehunga. The 
road from Auckland Onehunga was 
for half the distance 
across the isthmus and practically the 
whole the land either hand was 
traveller was out sight 

The capital itself was located the 
small bays between low that 
terminated abruptly the southern 
shore the Waitemata. The lower 
parts the town were thus separated 


? 


Swainson: op. cit., 37. 
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from each other and connected only 


roads that were steep and 
houses 
beneath St. 


Commercial 


shrubbery 


Paul’s Church. 
Bay was larger less 
select, and consisted mass houses 
Bay 


shops, 


together. Mechanics 


was upon, 


and 
was the camping place for natives visit- 
ing town. the 


Many 


Bay 
industrial site with its 


saw-pits, and brick kilns. 


the immigrants) both 
Auckland 
fessional, official, and fashionable town 
dominated. 
Plymouth 
ments, 


element 
Nelson, and 


settle- 


] re- 


which the townsmen were 
also farmers, shopkeepers, working 
Much the work Auckland, 


the mining Kawau, the cutting 


men. 


spars far north and the 
preparation firewood the shores 
the 


Thames, was 


Fics. and 


North Island Urban Areas. 


view Auckland (left) from the Waitemata Harbour 
1853, looking into Commercial Bay with Point Britomart the left (see also Fig. 3). 


Figure 6 


(right) view Wellington from Mt. Victoria the early 1840’s and from water color 


Charles Heaphy. 


the houses that formed the inner part 
the town higher elevations, over- 
looking the lake-like waters 
Waitemata, were built brick and gave 
these areas considerable resemblance 
modern 
century| English 

Auckland 
was quite different from the other settle- 
ments the time. 


functionally 


headquarters 
the government and administration, 
the Bishopric New Zealand, the 
Church Rome, the various mission- 
ary bodies, and the regiment, was 
mainly occupied temporary residents, 
while the other settlements were being 
made the homes the Jimmy 
(as the whalers disparagingly referred 


WELLINGTON AND NICHOLSON 


The New Zealand Company’s settle- 
ment 
away earlier start than the official 
settlement the north known the 
Cook Strait colonists for many years 
the six short 
and bustling weeks after the arrival 
the first immigrant vessel, the Aurora, 
January 22, 1840, less than six ships 
chartered the company landed their 
complement not far short 1000 
immigrant colonists. was some 
before the number inhabi- 
shiploads settlers for Port Nicholson 


tants grew this size. 


Pito-one 


stepped ashore 


| 
i} 
| 
| 
a ‘ 
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Maori kainga the western end 
the shingle beach the delta plain 
the Heretaunga (Hutt) River. Here 
they camped temporarily tents; the 
gray sand dunes were 
canvas shelters all shapes and sizes 
and heaps unloaded but uncovered 
goods— bricks, millstones, bales 
ery and cooperage, casks 
and all the multifarious material signs 
western civilization. Others had the 
Maori build them raupo shacks the 
banks the sluggish streams away from 
the exposed shore and began clear 


~I 


spurs and hills, most which rise 
steeply from the waters edge. Only 
two points the southwest was there 
any extent near-flat land: these two 
small areas easy slope were the sites 
the Pipitea and Aro pas and the 
areas selected the immigrants for 
their town and named them respec- 
Between the two there wound narrow 
strand backed steep sea-cut cliffs, 
thick with trees and scrub; and inland, 
both flats and cliffs gave way ridges, 
spurs, and deep-cut 


Fics. and Rural Auckland and Wellington. Figure (left) shows missionary station 
Papepe (near the present Taupiri) the Waikato station was established 1842 and 
the drawing made about 1846. Figure (right) shows the Kaiwarrawarra sawmill the hills behind 


Wellington about 1845. 


gardens from the scrub forest 
wilderness around 

But Pito-one and the Hutt valley 
were only temporarily the site 
the company settlement. The sheltered 
shore Lambton Harbour was chosen 
superior site. The town area 
Britannia, later Wellington, 
veyed and laid out between the native 
villages Pipitea and The 
site was cramped and constricted from 
the start, both surface configuration 
and the colonial government’s hesi- 
tant and reversible land policy. 
ton Harbour was enclosed 


The original settlement Pito-one 
New Zealand from 1839 London, 1945, 
See esp. Vol. pp. 197-207. 


smoothed mantle green-gray 
bush. Beach” (Lambton Quay) 
became the littoral thoroughfare linking 
the official quarter Thorndon Flat 
and the business and larger residential 
portion the new town Aro, 
while the raupo and (later) timber 
houses crept slowly back the narrow 
valleys reaching inland into 
Elevated coastal tracts, like that imme- 
diately behind Lambton Quay, were 
first used small farms and_ steep 
vegetable gardens until taken over the 
1850’s choice high-class residential 
sites which they were remain until 
the era the motor 


description early Wellington writ- 
ten within recent see Alan Mulgan: The 
City the Strait: Wellington and its Province,”’ 
Wellington, 1939, esp. pp. 
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But the colonists were for some time 
cooped the town-land which 
they had squatted. The Maoris here 
were not friendly those Pito-one. 
They denied that the land had been sold; 
nor would the government sustain the 
company’s purchases. Agricultural de- 
velopment was thus restricted both 
the nature the land and the unsatis- 
factory institutional arrangements. The 
were thus period depres- 
sion and hardship, but 1853 the 
settlement had pushed back into the 
hills, and the circle forest was largely 
replaced still ugly landscape 
logs and stumps, although here and 
there orderly farms and prettily-nestling 
model farmsteads were 
hollows, and 
planted. 

Until 1846 Wellington had larger 


European 


snug gorse been 


than Auckland. 
totalled over 2000 year after the 
first landing Pito-one and 1853 
had reached But the area 
crops and the area land farmed the 
hills surrounding Port Nicholson and 
the Hutt Valley was only third the 
land cropped and fenced the Auckland 
the early 1850’s the Maori 
population the shores Port 
son (at Pito-one, the mouth the 
Hutt, 
Pipitea, Aro and smaller settlements) 
was less than put 
their number 1841 
Wellington and its vicinity 


population 


isthmus. 


Those 
settlers who had remained the Hutt 


lend itself arable agriculture. 


valley were more successful bringing 
land under the plow and raised some 


This figure taken from Thomson, op. 
cit., Vol. Table LX, 325. estimate. 
Statistics New Zealand for 1853, 1855 
and Auckland, 1858, indicate (Table 
that returns for Wellington for 1853 were 
made. 

See Thomson: cit., Vol. Table XXIX, 
337 where figure 745 given for 1850. 

Ernest Dieffenbach: New Zea- 
vols., London, 1843. See Vol. 195. 


very profitable crops 


dependent for some flour 
from Valparaiso. The Lambton Har- 


bour settlement was more distinctively 
one sawyers, timber workers, bullock 
drivers, shopkeepers, ropemakers, and 
artisans. Its muddy streets were con- 
tinually frequented bullock drays and 
bullock teams hauling timber from the 
hills bricks from the kilns Kai- 
wharawhara, and the immediate out- 
skirts the 


town still rang after 
with 


axes. the 


progress 


clatter was 
cleared cattle were brought from across 
the Tasman, and the running cattle 
the unfenced and hillsides 
became 


town common 


spreading English grasses and establish- 
volunteer 
The landholders and 


the 


ing pasture 


second growth. 


‘ 


boatmen from Awaiti, Cloudy Bay, 
and Kapiti useful unruly source 
labor sawyers, bullock drivers, and 


around Port Nicholson were forest huts 


the 
logging camps, the resort the wilder 
elements the population 
attracted the company’s settlement. 

With its limited agricultural potenti- 
alities and seaboard situation favorable 
Wellington 
depend for its pigs and potatoes upon 


the efforts the mihaneres (converted 
Maori tribesmen) far distant the 
Maori 


produce different points along the 


Wanganui. 


coast from Porirua Wanganui and 
brought whaling boat, any other 
vessel available, the jetties Lamb- 
ton Harbour. Wakefield’s share 
this trade brought him into intimate 
contact with the natives the 
and helped him write what the best 


Wakefield: cit., Vol. pp. 98. 
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account the Cook Strait settlements 
this time. 


TARANAKI, GARDEN NEW ZEALAND 


New Plymouth was also 
supply the earlier company settlement 
with surplus agricultural 
though New Plymouth made less prog- 
ress than any other settlement its 
first decade, earned for its immediate 
hinterland the title New 
Taranaki had been depopu- 
lated the previous generation, but 
after the Wm. Bryan landed the first 
Cornish immigrants, the Maoris began 
return, both the fugitives from the 
littoral north Kapiti and the slaves 
from the Waikato, released their 
captors the latter became 
The land question long remained very 
complicated, and retarded the develop- 
ment and expansion the settlement. 

The land along the coast was easy 
slope and mainly fern, tutu, 
toe. Beyond, the dense forest reached 
steadily upwards towards 
ing the first decade, insofar the Maoris 
permitted, the settlers 
problems establishing agriculture 
strange habitat and little-known soils. 
The experimental nature the arable 
agriculture this period best seen 
the New Plymouth 
house’s attractive but impartial account 
the colony after the first decade well 
illustrates this. this 
period several important facts have 
been discovered, can hardly 
that farming vet reduced 

The fern was cut and fired and tutu 
slashed and grubbed, and the first 
The bush provided more formidable 
barrier but, once cleared, revealed better 


op. cit., 92. 
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and Rural Taranaki and Canter- 
bury. Figure (above) shows 
dence near New Plymouth and from Hurst- 
house’s book, 1849. The view the Canterbury 
Plains (Fig. 10) shows new arrivals taking stock 
the over the Port Hills from 
Lyttelton Christchurch. the foot the 
hill the Heathcote ferry crossing and the infant 
township out sight the left. 


soils which produced heavier crops and 
denser pastures. The Maoris and the 
land commissioner, with the 
the missionaries, however, 
rate 1853 the forest was 
still largely intact and was another 
generation, after settlers 
into the open grassland the South 
Island and the Maori wars were over, 
before the potentialities the ‘Garden 
New could developed. 

Between 1844 and 1849, population 
remained stationary over 
1100, but 1853 had reached 
(Canterbury, founded only three years, 


already had twice many people 
New Plymouth.) Most the residents 
settlement that had outlying 


Charles Hursthouse: New Zealand Zea- 
landia, the Britain the South, vols., London, 
1857. See Vol. 210. 


Fic. Christchurch from settler’s 


less than two years old. 


the early one the earliest known. 


near the beach the east the Sugar 
Loaf and either 
side—in the country won the 
fern, undulating and interspersed with 
pretty wooded watercourses 
ent valley ways—were the cultivations; 
whilst distance rising columns 
smoke indicated new clearings the 
tall fern the dark forest margin. 
The village parallel 
with the coast, had 
church, another chap- 
els, taverns, gaol, police barracks, three 
flourmills, two breweries, and tannery. 
was essentially little urban center 
compact arable farming area. 
remained markedly inferior numbers 
those the Auckland, Wellington, 
Nelson, Otago, and Canterbury settle- 
ments, the wheat acreage was second 
only that Nelson and double that 
Wellington 1851. There were 
nearly three acres crops per capita 
European population against 1.25 
Nelson, and Wheat, 
potatoes certain crop, producing 
tubers dry and 
Figures calculated from statistics found 
Thomson, op. cit., Vol. (Appendices) and 


“Statistics New Zealand for 1853 
Tables and 52. 
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The view the Otago settlement and harbour 


barley, and oats were the chief crops, 
that order. Bullock-drawn, wrought 
iron plows were used, and grain crops 
were harvested the Devonshire man- 
ner “hook less curved 
than the hand-reaping 
Plymouth agriculture was able assist 
the other Cook Strait colonies with its 
surplus foodstuffs and entertain the 
with 10,000 bushels malting 
claim that the history colonisa- 
tion, would perhaps difficult 
adduce another instance where settle- 
ment, the fifth its existence 
and under many 
culties, commenced and kept 
regular export food raised cultiva- 
tion from the 


NELSON AND STRAIT 


1853, Nelson, founded 
before, had over 5000 European colon- 
ists, but its progress had been labored 
and interrupted. already had 3000 
people 1844 and the next three 


Hursthouse: Account the Settle- 

Thid., footnote 130. 

footnote 113. See also 
glowing account the rural progress and plenti- 
tude New Plymouth. Wakefield: 
Vol. 11, pp. 347-352. 
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lost population. nestled the 
the Maitai stream 
surrounded amphitheatre hills 


rising 2500 foot ranges. was cut off 
low ridge from the landing place 
opposite the one break the eight mile 
long boulder bank. Part the town was 
built the the 
first, track over the bare 


shore and part 
ridge linked the company’s stores and 
depots the landing with the town site 
and its village wooden houses, bar- 
racks for immigrants, sheds, and outside 
square encampment cut out 
high fern along the banks the 
Maitai the edge the 

Later road round the end the spur 
linked town and port and before 1853, 
and despite the absence sure titles, 
immigrants had moved, with the sheep 
and cattle brought cattleship from 
New South Wales, out onto the Waimea 
flats and into the lower forest-free hills. 
The pastoral character the Nelson 
settlement the 
other Cook Strait colonies 


distinguished from 
had over 138,000 sheep out New 
Zealand total quarter million, 
6000 goats (out 12,000), and about 
fifth the cattle (8600). 

Wellington during the first decade 
settlement. took longer 
finally effect the purchase land. 
The tiny cluster rude shacks and 


one two stockaded houses 
north bank the river were once 
evidence the sporadic 


ducted the outpost and the need 
for vigilance and defence view the 


The best early account the village 
the and the town the banks 
the Maitai that Wakefield, op. Vol. 
Chapter VII, pp. 

too did its and dryness 
which fitted the town become New 
Zealand’s bay-side See Hursthouse: 

wera, 1915; Chapple and Veitch: 
Hawera, 1939, and Mulgan: op. cit. 
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and potatoes were the principal items 
trade and the chief products both 
the immediate neighborhood 
mihaneres’ pas 

Apart from Nelson, Cook Strait off- 
shoot Wellington, the South Island 
was not favored the planting 
Wakefield colony until 
Nelson apart, the pakeha population 
the South Island probably totalled 
less than 500 late 1847—by which 
time the North Island had over 14,000 
Europeans. remnant the whaling 
population was still found the 
shores Foveaux Strait, Banks Penin- 
sula, and Cloudy Bay and there was 
new But 


the majority Europeans the South 


shore station Kaikoura. 
Island outside Nelson, were contained 
two agricultural settlements—on Johnny 


Jones’ Cherry Farm near Waikouaiti 


and the French establishment 
Akaroa. Both had overcome the severe 
early rigors colonization, and, 


Akaroa especially, had es- 
crops the 
environment. 


animals and 


homeland 


domestic 
strange 


OTAGO, SCOTTISH COLONY 


With the arrival the Free Church 
immigrants from Scotland Otakau 
Harbour 1848, new era began for 
the South Island. The founding the 
Otago settlement and the occupation 
the town site (laid out geometrically 
Kettle and 
Dunedin) marked 
third 


become known 
the laying the 
foundation 
structure the New 
Zealand. The fourth cornerstone was 
laid two years later 1850 with the 
planting the Canterbury colony and 
the occupation the Christchurch town 


Dominion 


site. The last two ventures coloniza- 


See Wakefield: op. cit., Vol. pp. 405-400; 
Vol. pp. 


‘ 


and 15. South 
The ‘‘view Nelson Haven, Tasman’s 
1842 (top), shows the shingle bank protecting 
the harbor and the reception barracks for immi- 


Fics. 13, 


grants the settlement. 
(middle) was busy official settlement 
before the Christchurch site over the was 


occupied. This early lithograph dated 
The French settlement Akaroa (bottom) had 
splendid harbor and was before 1840 
victualling station for whalers. 


tion which the New Zealand Company 


took part were launched under more 


favorable conditions and the light 
almost decade experience New 


Zealand. 


Canterbury blocks were inspected, close- 


The sites the Otago and 
Land abundance 
available for immediate occupation, 
the both 
districts was not sufficiently 


advance. 


and 
cause difficulties had been the case 
Wellington and New Plymouth. Nor 
the the 
clearing the soil prior cultivation. 


was bush make 


the other hand, the lack timber 


and fuel Christchurch was 


disadvantage. There was 


supply labor nor any native suppliers 
But both 


cases, European agriculturists, already 


pigs 
established independently, were able 
assist importantly the first 
supplying meat, grain, 
the 


settlement 
vegetables, and dairy produce. 
one case there was Cherry Farm 
Riccarton and Rhodes 
Harbour). 


Deans 
Cooper (Lyttelton 
both places the lot the newcomers 
was made easier the experiments and 
The lot the 
however, was hard enough; 


Free lers, 


was not 
made any easier the religious and 
political dissentions that marked Dune- 
The 


assumed 


some time betore 


Tiny wattle and daub 


cottages roofed with tussock shingles 


were the rule. Often they did not prove 


adequate the damp and chilly climate 


Districts New 1851, pp. 
tables: Henry Whiti, Johnny 
Christchurch, 1941, esp. pp. 117-125 
and Alfred and Reed: John Jones 
Wellington, 1949. 

Dunedin, 1949, especially 
pp. 239-297, and Hocken: 
tions the Early History New 
Dunedin, 1898. 


History of 
Chapter 
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the southern coastland. was some 
before the street plan the urban 
center was etched into the landscape. 
1853, the loose assembly buildings 
was spread the lower part spurs 
running back forested hills, and just 
beginning show the outline straight 
road-ways approximately parallel with 
the northern shore Otago Harbour. 
beginning was being made with the 
digging cuttings across the spurs and 
the filling muddy between. 
The natural beauty wooded spur and 
fern-banked stream was soon 

The progress both town and extra- 
urban settlement was slow until after 
ment were handicaps; so, too, were lack 
capital and equipment. Immigrants 
clung the little town Dunedin, the 
environs which were not conducive 
agricultural development. Too many 
busied themselves with petty trading. 
While few capitalists were spying out 
sheep runs for themselves 
borders the Otago block, arable 
agriculture was all but ignored and the 
areas within the but 
sparsely religious and 
class-ordered concepts colonization 
embodied the Church scheme 
Otago; but after the reveal- 
ing the rich spaciousness inland 
Murihiku and Otago, the advent 
land-hungry pastoralists, and the later 
discovery field endeavor 
was immeasurably widened, the rate 
progress accelerated, and the grafting 
man-made traits onto the natural 
landscape was quickened and expanded. 


CANTERBURY, Most ENGLISH COLONY 


The site chosen for the capital city 
the Canterbury settlement 


markably different from that the 
earlier colonies New Zealand, espe- 
cially that was not coastal, nor 
was hilly. The port was located 
Port Cooper, little bay backed 
the steeply-climbing spurs the inner 
caldera slopes. Over the ridge the 
Port Hills, beyond the foot the outer 
slopes the pile, was the site 
the principal settlement—a maze 
swamp and peat hollows and low, sand 
meanders the Avon and Heathcote 
rivers. track’’ over the Port 
Hills first connected port and settlement 
until the zig-zag road via Evan’s Pass 
and Sumner was constructed. 1853, 
the colony had five units 
ment: the barracks, storehouses, and 
official buildings Lyttelton, the port; 
the beginnings separate residential 
settlement Sumner; the Heathcote 
ferry crossing and wharves Ferry- 
mead which small vessels brought 
heavy supplies from Lyttelton; the 
straggling out the swamp 
patches the plain the Avon cross- 
ing; and the timber-cutting settlement 
stead the Deans 

this time settlement was strung 
along northwest-southwest axis despite 
the regular north-south, 
east-west grid plan upon which the city 

The Canterbury also embraced 
the older settlements Banks Peninsula 
Akaroa (the French establishment), Port Levy, 
Pigeon Bay and Peraki. According 
house: New Zealand Zealandia 
op. cit., 234, little peninsulated settle- 
ments, all possessing excellent ports within 
three four hours’ run the provincial metrop- 
olis jand fish, fruits, vegetables, and 
firewood for the shipping and town Lyttelton; 
fence-stuff and building timber 
Shepherd Princes the intimate, 
detailed and rewarding account, 
Lyttelton, Christchurch and the 
settlements, but also Wellington that writ- 
ten letters the observant wife the 
der See Charlotte Godley: 


from Early New Zealand,’’ printed 
for private circulation only, 
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was laid from survey 
pegs, there was, yet, little more than 
three years after the arrival the 
little evidence the land- 
scape the mathematical chess-board 
pattern streets each 
named after diocese martyr the 
Church England. Where the bridle 
and cross the sluggish Heathcote 
Ferrymead were wharves store 
ran northwest the town and this 
houses were being planted and swamp 
patches drained for gardens. The 
was loose huddle buildings 
near the Avon banks, 
from any distance because the near- 
flatness the site and the height 
the toetoe, tutu, and 
drier ground, out towards the swamp 
forest outliers Papanui and Riccarton, 
were numerous 
and the Papanui was 
all enclosed and under cultiva- 


30 


Apart from the 
tween the estuary port 
and the timber and fuel 
Papanui, Christchurch had, but 
slight semblance streets and but few 
scattered wooden houses 
and daub huts; all around and beyond, 
however, was the vast expanse the 
plain its primaeval tussock grasses 
not conducive the close-knit, 
farmers, squires, and laborers, that the 
idealistic colonial planners had mind, 
but most enticing 
pastoralist whose eyes 
attracted strongly the 

October 1852— March 1857. Volume Pt. 
Sewell’s journal describes his arrival 
church 1853 and provides intimate picture 
the infant town and its environs. 

Robert Waitt: Progress Canter- 
bury, New Zealand: Letter Joseph 


London, 1856, quoted Morrison: The 
City,” Christchurch, 1948, 18. 


acres virgin grassland awaiting use 
and settlement. 


OTHER OUTPOSTS SETTLEMENT 

With few exceptions, the European 
population New Zealand 1853 was 
concentrated and confined the 
limits six scattered 
and isolated coastal semi-coastal 
localities from Auckland Otago. The 
exceptions included the old and decadent 
trading centers the 
Hokianga, Bay Islands, and 

the offshoots Wellington Wan- 
Rangitikei, and Manawatu, the 
whaling stations remnants from 
the far south, the new shore stations 
mainly the east coast from Kaikoura 
Tokomaru, the isolated 
pendent agricultural establishments like 
that the French Akaroa 
numerous mission station oases planted 
now deep into the North Island interior 
and round the east addition 
the first restless sheepmen had burst out 
ments and were squatting and pasturing 
sheep huge areas natural grass and 
scrub grazing land the Wairarapa 
succeeding period pastoral agriculture. 
New Zealand the pro- 
portion now, one pakeha less than 
two Maoris. 


TRADE 

After some years the 
result inadequate transport facilities, 
the fact that colonists were denied access 
the land, lack capital, and unsuit- 
ability the sites some settlements 
for agricultural development 
trade prospects were brighter 
Exports were valued over £300,000 


New Zealand for 1853 
Table 
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port trade was conducted with New 
South Wales and directly with England; 
most exports, however, went Sydney. 
Imports consisted mainly 
houses, 
bricks, pots, pans, and 
trade goods, beverages, 
stuffs, including grain from 
were diversified: this 
only period New Zealand history 
which the export trade was 
chiefly very limited range com- 
modities. cut with much waste 
far north and the Thames, 
headed the list 1853, and was valued 
£92,984. Whale oil (£22,275) and 
Hax were still significant, and kauri gum 
(£15,971) had been added the list 
exhaustible resources exploited 
high the list, but variety 
products, including potatoes 
produce, were sent 
culture provided less than third 


commodities almost 


SEPARATENESS AND PAROCHIALISM 


The which Sir William Fox used 
Zealand 


distance and circumstance, the 


indicative the separation, 


There was trade between them and 
irregular, and infrequent. News from 
one the other frequently 
even South America. 
quently crossed the both 
op. cit., Vol. 419. 


Data from New Zealand for 


directions. 1851, Canterbury had 
news from Otago from April Novem- 
ber; earlier reports that 
news from the capital was often old 
news from England. The provincial- 


that has been 


persistent feature its history and 
geography was stamped New Zealand 
this early period totally inadequate 


New Zealand, London pages and 
made the following observation which not 
only summarized effectively the contemporary 
situation but has also some pertinence today. 

colonies separate communities 
various points the sea-coast, separated from 
ment has had origin and separate 
aim, which, combined with their local separa- 
tion, makes them more truly colonies. 

left the pioneer New 
recollections native negotiations and the early 
hazards the enterprise; another, later date, 
vives the recollections the 
its kirk, its manse and its minister, with its 
Clutha; another consists all Devonshire and 
Cornwall men; another carries out segment 
the England, with bishop and 
his clergy, nucleus round which its senti- 
ment grow; while another claims 
cosmopolite, and scorns specialties 
Nor the physical characters 
each, and the pursuits inhabitants, 
differ less than their moral features. 
third more agricultural, while fourth depends 
native trade and government expenditure. 
Hence arises, peculiar manner the necessity 
for complete localization the institutions 
government; and nothing has more 
retard the progress these colonies than the 
attempt govern them system cen- 
tralization, the head-quarters 
removed 200 miles from the nearest, and 800 
from the most distant 

Interesting, too is the following statement 
taken from Arthur Thompson: Story 
New Zealand: Past and and 
vols., London, 1859, Vol. pp. 

after formation the set- 
acquired distinguishing epithets; thus 
there was Auckland cove, Wellington swell, 
Nelson snob, exquisite, Otago 
cockney, and pilgrim. 
epithets, almost forgotten, are too characteristic 
some peculiarity the leading colonists. The 
norance the country which they lived; the 
Auckland people from their extensive Sydney 
and the origin the other names 
sufficiently obvious without 
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coastal sea communications—by 
sailing non-existent land 
contacts. 

Roads did not extend more than few 
miles from the core the dispersed 
settlements. The first road con- 
structed linked Thorndon 
along the fault-marked western margin 
Port Nicholson. Other roads were 
cut laboriously through the bush from 
Wellington Porirua and the forest 
clearings Karori and Wadestown. 
Military tracks joined Auckland the 
ick and Otahuhu and partly macadam- 
ized road traversed the isthmus from 
Auckland Onehunga—from Waite- 
mata Manukau. Beyond the outer 
limit the town sites the other settle- 
ments, however, one stepped out onto 
trackless tussock plain, 
smoothed stretches beach 
into dark forest paths. The first regular 
land communication between Auckland, 
New Plymouth, Wanganui, Porirua, and 
Wellington followed the line the main 
North Island routeway 
Maori. took the form mail 
service carried foot mainly along 
west coast beaches. This overland mail 
was established the late 
was carried natives and arrived 
New Plymouth from north and south 
every alternate Saturday. afforded 
weeks from the date 


THE 


During the earliest period large- 
scale immigration, the decline Maori 
population, apparent for half century, 
continued and even Sir 
George Grey estimated the Maori popu- 
lation 120,000 1849 and Hursthouse 
gives the same figure. Using 
Thomson, early historian 


Hursthouse: op. cit., 63. 
Fox: op. cit., 138. 
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and medical man, arrives total 
for and Sir Donald 
McLean, knowledgeable Land Purchase 
Commissioner and later greatest Native 
Minister, provides estimate 60,000 
for 1855 and this accords well with later, 
and lower, estimates. More than two- 
thirds the natives lived north the 
Kawhia-Tauranga line, and 
the rest were found the Well- 
ington littoral, throughout the North 
Island interior and along the east coast 
where Colenso noticed 
rapid decline numbers this 

Most Maori tribes and hapu had now 
been and, distinguish 
them from the remote tribes which had 
not yet openly renounced cannibalism 
and heathenism for 
potatoes, they were known mihaneres. 
But, Hursthouse emphasizes, obedi- 
ence the religion not 
conversion. professing conversion 
they more readily obtain the counte- 
nance missionaries and other 
the mihaneres, Chris- 
tianity was too often 
and was part this atti- 
tude which, together with paternal 
and protective official policy, times 
purblind and misguided, caused the land 
question assume shape that led 
rapidly state hostility and open 
combat and actual different 
places the North Island the 

This hostility and the sporadic war- 
fare the next generation together with 
two dominant elements the North 
Island 


Thomson: op. cit., Vol. Table LX, 325. 
See also his well-informed discussion, pp. 283 
291. 

See William Colenso: the Maori Races 
New Trans. and Proc. Inst., 
Vol. 1868, pp. 339-424 and Bagnall and 
Missionary, Botanist, Explorer, Politician: his 
Life and Wellington, 1948. 

Hursthouse: op. cit., 33. 

James Cowan: ‘‘The New Zealand 
Wars and the vols., 
Wellington, 1922 and 1923. 
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and the broken, elevated surface—was 
interrupt the task the pioneers had 
set themselves, and was divert the 
main stream immigration and settle- 
ment onto the grassland plains and easy 
downland and into the tussock high 
country the South Island for another 
quarter century; and was not 
until the twentieth century that Euro- 
pean occupance pushed into the last 
Maori strongholds and less accessible 
forest habitats the North Island. 
Meanwhile the the missionaries 
strove hard, and not without success, 
economy the Maori people. The old 
ways were already gone 
pean crops and trade goods had already 
penetrated the interior, and missionary- 
guided agricultural enterprises had been 
carried from the far north deep into the 
the Waikato and Waipa and 
were found also along the east coast 
from Ahuriri round Tauranga. 


EUROPEAN DEPENDENCE UPON 
THE 


the Waikato particularly—distant 
from the coastal settlements Euro- 
peans and not troubled distrust 
and suspicion arising from dispute over 
thing Golden Age. The missionaries 
introduced fruit trees and grain seed, 
taught the Maori grow wheat and 
construct watermills which grind it. 
The hapus Awamutu, Rangiaowh- 
and Orakau became 
fruit growing and farming The 
earliest Europeans penetrate thus far 

the early 1850’s Rangiaowhia had 
population 200 adult males. Yet 
the vicinity were wheat. The community 
had ploughs and harrows, twenty carts 
and drays with harness, sixty-five horses, twenty- 
five head cattle and two water-power flour 
mills, amounting altogether value, fair 
calculation, upwards six thousand 
See James Cowan: ‘‘Settlers 


Wellington, 1940, especially Chapter pp. 
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were surprised the beautiful settle- 
ments and tidy villages they found, 
and amazed the fields wheat, maize, 
and potatoes and the clusters peach 
and apricot trees that shaded the neat 
rows well-built whares. After the 
harvest, the Waipa and Waikato Rivers 
carried heavy traffic canoes taking 
crops downstream and bringing again 
Auckland. Farm work was done 
modified cooperative 
scale working bees. times sickles 
were being wielded the one wheatfield 
with more than score young Maori 
women working behind 
binding sheaves with the native flax.” 

Throughout this period 
settlement Auckland and 
company settlements the North Island 
relied heavily the Maoris for 
variety foodstuffs. The South Island 
colonies did not have this 
vantage the same extent, Canterbury 
not the late the 700 
natives the vicinity New Plymouth, 
their numbers swelling with the return 
both slaves and fugitives, cultivated 
more than 400 acres, three-quarters 
wheat and potatoes and the rest 
maize, onions, taro, melons, kumaras, 
and other garden this wide 
crops they conducted brisk trade with 
the European pioneers. They had pigs 
large numbers which were 
principally The rapidly 
rehabilitated 
round the new coastal settlement not 
only baskets vegetables, but also 
parrots excellent flax lines, 
mats, hats, and 


? 


Cowan: cit., 43. 
Hursthouse: Account the Settlement 
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invested blankets, prints, calico, and 
tobacco. One two Maori 
bought cattle, but general the Maori 
took little interest livestock. 
had tradition careful and intensive 
crop cultivation, but previous experi- 
ence livestock apart brief 
acquaintance with pigs which looked 
after For time the Maori 
tribes many parts the North Island 
showed great promise becoming very 
successful cultivators intensive crops 
commercial basis. But when 
generation later livestock rearing proved 
the almost only form commercial 
agriculture pursued the immigrant 
pastoralist and dairyman, the Maori 
was left behind, disillusioned, frustrated, 
denied much the land, and still de- 
creasing numbers. 

1853, Auckland was the center 
still numerous Maori population freed 
now from the derangement 
tribal warfare and rapidly adjusting itself 
the new order and economy. The 
Maori not only supplied 
people with food, but also with labor, 
and Swainson insisted that the 
absence the natives, but little flax 
and not single kauri spar 
exported from New 

the mihaneres built the immigrant 
his first house. Much 
drudgery homes out the 
those years when still outnumbered 
the pioneers. Bush felling, scrub clear- 
ing, and road building the immediate 
environs the settlements were largely 
accomplished with the labor 
neres, and often 
lightened the burden 
European mother and 

Auckland were also extensive purchasers 


Swainson: op. 73. 


Their numbers this northern 
region made them large producers and 
suppliers food and raw materials for 
both local use and export, and provided 
sizeable market for imported goods. 
Auckland, with its position” 
(in the north) and its ample coastal 
and was not 
insignificant market focus. 
had already stretched its tentacles 
high into the valley the Waikato 
and its tributaries, and 
and serving large region, not thick 
forest, open grassland, unsettled hill 
Maori people. 

Auckland drew its supply native 
produce from distance much 
100 was brought partly 
land—carried the producer’s back 
partly small coasting vessels, and 
partly canoes. 1852, less than 
1792 canoes entered the harbour with 
mainly from the Hau- 
raki Gulf and the 
(nearly 200 tons), 1400 kits onions, 
1200 kits peaches, 1700 kits maize, 
1200 tons firewood, tons fish, 
1300 pigs, well flax 
and baskets cabbage 
were brought into 
would haul its heavily-laden canoes 
the beach, unload, pitch long line 
tents, and encamp for week more. 
bourhood their camping 

72. 

the more complete statistical account 
which arrives Auckland and 
gether with crews, native produce, during 
the 1852, 1853, 1854 and 1855, compiled 
from the Provincial Government which 


reproduced Thomson: op. cit., Vol. 
Table 338. 
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NEW ZEALAND 
Geographic 


2.Cook Strait Littoral. 
Canterbury. 
Otago. 


and 


South Island West Coast 
and Interior. 


Kawhja 


otorua 


New Plymout 


(Cloudy 


Nail 


omairiro 


The geographic regions Zealand, 1853. The groups settlements with 
similar locations and interests are grouped together Regions and and differentiated from 
the little-explored, uninhabited, predominantly-Maori occupied remainder the country. 
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sents the appearance fair; pigs and 
potatoes, wheat, maize, melons, grapes, 
pumpkins, onions, flax, turkeys, geese, 
ducks, fowls and firewood, are exposed 
for sale great abundance, and meet 
with ready market. But the money 
they receive payment does not leave 
the town; for several days the shops 
and stores are frequented careful, 
curious, 
departure with the first fair wind, laden 
with spades, blankets, ironware, and 
clothing various 


ISLAND SETTLEMENTS 


attempt has been made sum- 
marize the regional geography New 
Zealand 1853 Figure 16. The 
centers settlement and 
activity—apart from some mission estab- 
lishments and old whaling stations and 
explorers’ tents—fall into four regional 
groupings, and the rest the country 
into two large regions either unpene- 
trated yet Europeans the 
process being explored. 

1853, the Auckland Region (Fig. 16) 
was the largest area continuous 
European activity. Not bound any 
reinforced the continued and 
diminished activity the older trading 
centers the north, 
favored its land and water com- 
munications, and situated the center 
area denser native population, 
Auckland’s influence extended from the 
Bay Islands beyond the Waipa- 
Waikato confluence. Apart 
overland mail link with Wellington—a 
journey occupying month— Auckland 
had but few and spasmodic contacts 
with the other regions European set- 
tlement. The capital city 
much more Sydney than the other 
colonies New Zealand. 


Swainson: cit., 34. 


The Cook Strait Region comprised 
the isolated, forest 
settlements the west coast the 
North Island from Taranaki Port 
Nicholson. addition New Plym- 
outh and Wellington, Europeans were 
now established Wanganui, Rangitiki, 
the lower Manawatu, and discontinu- 
ously along the Horowhenua coast south- 
wards Porirua, and sheep 
carried the capitalists’ backs through 
the waves round Cape Palliser; and from 
station growing 
flocks were being pastured the open 
ports they were the Waira- 
rapa and Ruamahanga. the opposite 
coast Cook Strait was the company 
settlement Nelson, the decaying 
and Port Underwood, and the South 
Island’s first sheep runs the Wairau 
cation between these scattered Cook 
Strait settlements was more frequent: 
vessels putting into Port Nicholson put 
into other places beforehand, called 
elsewhere Cook Strait before leaving 
the New Zealand coast; whale 
boats and smaller trading vessels formed 
link between the North Island and 
South Island shores Cook Strait. The 
fortnightly overland mail followed the 
coast from Taranaki Porirua and, 
the absence roads, the smooth sandy 
foreshore provided open, level high- 
way. But everywhere 
European settlement was coastal and 
creasingly so. 


ISLAND SETTLEMENTS 


Most isolated were the new colonies 
the South Island east coast (Regions 
The Free Church settlement 
Otago Harbour and the Anglican 
foundation the swampy margin 
Wakefield: op. cit., Vol. 215. 
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the Canterbury Plains were often months 
After two 
existence the Canterbury settle- 
ment had not extended 
carton, Christchurch, Sumner, 


without news each other. 


Ferrymead, and the harbour port 
Lyttelton, nor was tied yet regular 
communications economic bonds 
the isolated, independent French settle- 
ment Akaroa the whaling station 
Peraki. Otago had the advantage 
greater age (in 1853 had been founded 
five and the prior settlement 
southern 
But even the policy 


adjacent 
shores. 
stricted occupance the Otago block 
and mainly Otago Harbour. 
than 300 people were settled the 
Taieri and Tokomairiro Plains south 
Balclutha. The Otago region extended, 
however, some miles along the littoral 
the north include Matakana and 
Waikouaiti. 


BEYOND THE SETTLEMENTS 


The North Island east coast and 
interior (Region had been visited 
few Europeans and had fewer settlers. 
There were small whaling stations the 
about Cape Kidnappers, Mahia, 
and Tokomaru and there 
were mission stations both inland, 
Rotorua, and the coast, Turanga 
and Ahuriri. Williams, Colenso, and 
Selwyn had explored and traversed the 
mountain axis and had made contact 
with, though not the most 


remote tribes. Disease was rife and the 


seeds internal disruption their life 
and economy had been sown, and this 
period saw rapid decline the num- 
bers, especially the Ngati-kahunguna 
and Ngati-porou. 

The South Island interior and west 
coast (Region 6), unvisited since sealers 
lapped around its southern shores, was 
again being explored. Unlike the North 
Island, however, this was land almost 
wholly devoid now native settlement. 
view the lack native settlement 
and geographic 
exploration the northwest the island 
and his heroic penetration along the 
length the west coast south beyond 
the glaciers represents the greatest piece 
exploration the history New 
Zealand. the Teramakau River 
found the greenstone industry still 
being. The Maori inmates rude flax- 
covered shacks were preparing tools, 
weapons, and ornaments—incongruous 
beside the European axes, pots, and 
pans they possessed but providing proof 
small sporadic transalpine trade. 

The grasslands east the ranges 
from Marlborough beyond the south- 
ern were being spied out 
future stockmen. The 
ploratery work the late and 
early 1850’s made for 
occupation the virgin grazing lands 
hill, mountain, and plain after the 
institutional barriers were pulled down 
1853 and and conti- 
dream. 


1853 the pastoral age was 
imminent; the supremacy the South 
Island not far away. 
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BOOK REVIEWS 


ROBERT 162 pp.; maps. 
Multigraphed, pasteboard cover, plastic 
binding. Educational 
St. Louis, 1953. $4.50. inches. 


Under the title Philosophy This 
the authors (the late Lewis Thomas and 
Robert Crisler) state, Geography 
the United States assumed the study 
the occupations man the various areas 
the country. The units study used 
this manual are the Trade Areas into which 
the country has been divided. 

the next chapter they point out that, 
Trade Area area within which city 
and say that this manual the trade 
areas are arranged groups having similar 
evolution. For example, The Eastern Group 
includes Portland, Boston, New York, Phila- 
delphia, and Baltimore-Washington. 

The country divided into geographic regions 
and maps show the extent each included 
each trade area. After three short chapters 
entitled, Missouri: Example 
the Correlation Population Trends and 
Sequent The East: Example 
and Portland, Maine: Example 
the Economic Geography One Major Trade 
the next 118 pages 
gazetteer, and map facts for each the trading 
areas. 24, for example, lists information 
Portland, Lewiston, Auburn, Augusta, and 
Waterville, Maine. Note the following for Au- 
gusta, the population data given 


(4) Augusta, Maine— Fd. 1754 

1820—2 1870—8 
1830—4 


Capital the state Maine, the chief 
manufactures are textiles and 
ing and publishing, banking, and com- 
mercial center. 


the United States 
whole and for each trade area covering 
pages provide additional source material 
does table showing ‘‘Cities over 4,000 


the United States most Dependent Colleges 
and 

The authors state that, ‘Manual 
the Economic Geography the United States’ 
does not pretend complete 
St. Louis and the successor Professor 
Thomas’ Trade Areas and Geographic Regions, 
Atlas the United now out print. 
The authors suggest its use reference 
volume. This fortunate because just 
reference book. not economic 
geography but collection facts, primarily 
census data and gazetteer material, with 
physical geographic information most the 
book and economic-cultural 
trated except the three short introductory 
chapters. 

The maps used are atrocious. They are with- 
out scale, legend, distinctive 
lines connect various arteries, but impossible 
determine whether they are railways 
highways. The best guess highways. 

The book may have value department 
library reference book. However, how any 
teacher can justify the student expending $4.50 
for the manual difficult imagine! 

The statistics may value business- 
men, suggested the preface, but the book 
not economic geographic description, analysis, 
synthesis the trading areas the United 
States. 

ALBERT CARLSON 
Dartmouth College 


(Map United States—Population Distribution, 
Urban and Rural: 1950. Scale 
For sale the Superintendent 
Documents. cents. 


The Bureau The Census 1950 large-sized 
population map the United States dot 
map. Thus different technique 
from that used for the 1940 census data when 
shaded density map minor civil divisions 
was issued. new and major feature the 
1950 map the separate depiction urban 
and rural population red and 
guished the shown their 
actual extent, and three other 
urban places point symbols. 


Rural popula- 
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tion portraved standard dot technique 
for all persons living outside places with 
more than 1000 people and small triangles 
for those agglomerated units 1000 2500. 

The map general accurate presentation 
the rural and urban population distribution 
the United States. The qualification, how- 
ever, made for several reasons. The placing 
dots density map must done with 
knowledge and understanding the given dis- 
tribution. Theoretically, each dot placed 
the center gravity the distribution repre- 
sents. Where minor civil divisions are small 
and relatively uniform size eastern 
United States, the plotting the dots becomes 
almost mechanical process. Where the minor 
civil divisions are larger increasing knowledge 
the region necessary and the plotting in- 
stead being mechanical reasoning process. 

lack detailed information concerning 
particular locality difference judgment 
results difference the interpretation the 
distribution. Thus the reviewer disagrees with 
the distribution shown several places 
the western part the map. the Imperial 
Valley, and the vicinity Paso, Texas, 
and Albuquerque, New Mexico, and along the 
Bitterroot Valley western Montana, the re- 
lationship the alignment and distribution 
the irrigated areas questioned. the other 
hand the population distribution numerous 
other irrigated areas the West appears 
well represented. Whereas the relationship 
the distribution the road pattern excellent 
western Kansas and most parts the West, 
locally there are some 
Throughout the Middle West the dots appear 
plotted well, but the West South Central 
States and particularly east Texas there 
tendency bunch the dots that county lines 
can visualized. the Upper Peninsula 
Michigan the empty areas and the small patches 
cultivated land are not distinguished. com- 
Lester 


‘empty (see 
Klimm, Areas the Old 
Northeast: With Examples from New Jersey,” 
(abstract), Annals Amer. Geogrs., Vol. 43, 
1953, pp. 178-179.) with the distribution 
northeastern United States would interesting. 
These criticisms not invalidate the Census 
map. ‘Thousands decisions must made 
the plotting, and, the reviewer well knows, 
there will differences judgment and errors 
will occur. 

deficiency which could have been averted 
more careful use data the failure 
recognize certain large institutions located out- 
side urban places. Their populations, con- 
signed the rural population and distributed 
over the minor civil division, 
locally very noticeable increases rural 
densities which are not justified—for example, 
Fort Bragg near Fayetteville, C., and the 
Manteno State Hospital Manteno, 


Book REVIEWS 


the standpoint visual characteristics 
and legibility the map distinct disappoint- 
ment. meant for desk reference map, 
too large and could have been reproduced 
two-thirds the published scale. The reduced 
map would have been more manageable without 
any serious loss from the coalescence the dots. 
considered wall map, the symbols and 
color scheme should have been redesigned 
improve legibility. distance six feet 
the green dots for rural population such states 
lowa are completely washed out the white 
glare. Except for few clusters around larger 
urban centers the background Iowa appears 
similar that Wyoming Utah. six 
feet eastern United States has faint green cast; 
five six the major alignments denser 
rural population such southwestern Penn- 
and the clustering around the larger 
urban places are visible. The only outstanding 
features this distance are the red urbanized 
areas. 

two ways these criticisms are not fair. 
First, the map may have been designed for 
multiple uses, and not only wall desk 
reference map. Secondly, the designers have 
tended follow some the standardized and 
conventional practices accepted for dot maps. 
Their failure lies not making map for 
particular purpose and not being willing 
break away from accepted practices. 

Improvement the map would require ex- 
perimentation, but the reviewer can suggest 
several things. The unit dot size for rural 
population should have been doubled 
haps even tripled. The misconceptions from the 
coalescence around urban centers would have 
been unimportant compared the gain visual 
quality for the rural areas general. The 
mathematical area relationship not important, 
particularly with the lower carrying power 
the green. The objective portray the dis- 
tribution population and the symbolism 
should based sensation characteristics 
and not arithmetic ratios. Choice color 
and its use offers the greatest opportunity for 
improvement. Several possibilities occur the 
with the limitation three colors. 
The dominance the white background causes 
excessive amount glare which washes out 
the small dots. Even light screen the 
black green all the background outside 
the outline the United States would have 
helped. possibility light vellow 
screen background with red and black for urban 
and rural population. State boundaries could 
this case have been screen the red 
black. The black dots against the yellow back- 
ground probably would provide greater con- 
trast with the reduced glare, than black dots 
white. The use black with its greater 
carrying power for rural population and green 
for the outline base map would have improved 
the visibility the population pattern without 


< 
4 
| 
| 
ae 


any background change. This reversal colors 
would have detracted little from the clarity 
the state boundaries much their strength 
gained from the fact that they are lines and 
less subject being washed out the back- 
ground glare than are the dots. The green and 
red inks used are pleasing but each could have 
been replaced inks with greater carrying 
power. There noclear-cut answer the color 
problems presented this map, but cartog- 
raphers should have the courage experiment, 

lesser importance are several minor fea- 
tures. The base has been greatly simplified 
cut down confusing lines the background. 
the other hand the simplification has been 
carried too far with the omission major water 
bodies such Great Salt Lake, Lake Winnebago, 
and Lake Okeechobee. For reference purposes 
even the use much more complete base with 
major rivers subdued color would have been 
desirable. the particular copy hand the 
registration the red poor the west and 
several flecks red which could mistaken 
for urban centers have not been cleaned off. 

The publication relatively large-scale dot 
map based the 1950 census worthwhile 
experiment and the complete, although arbi- 
trary, differentiation urban and rural popula- 
tion different symbols notable advance 
population mapping for the United States. 
The map will useful anyone wanting 
reproduce quickly population dot map for 
part eastern United States for reference pur- 
poses. map with carefully selected 
irregular density categories the 
dasymetric technique would more effective 
cartographic method, however, for presenting 
the distributional aspects rural population 
wall map this scale. 


ESPENSHADE, JR. 


Northwestern University 


The Ruhr: Study Historical and Economic 
283 pp.; maps, tables, Indiana Uni- 
versity Press, Bloomington, 1952 (Printed 
Great Britain). 51% inches. 


The Ruhr study that economic geog- 
rapher with historical perspective and broad 
interests, especially technological ones, would 
delight making. Professor Pounds has just 
such interests, indicated the reviewer 
recently, and his study reflects certain pleasure 
his work. The subject not one that has 
been neglected, especially since World War II, 
but his study Professor Pounds has adopted 
helpful approach and has brought together 
information one volume. The level presen- 
tation such that the lay reader can follow the 
discussion without much difficulty, yet the 


GEOGRAPHY 


trained geographer will not annoyed over- 
simplification. 

The plan the book straightforward one: 
the first chapter devoted brief introduc- 
tion the significance the Ruhr its geo- 
graphical setting; the next three chapters are 
devoted historicogeographical examination 
the Ruhr, with cross-sections taken respec- 
tively 1800, 1850, and 1900; the next four 
chapters analyze the Ruhr mid-century with 
chapter each coal mining, iron and steel 
social geography; and the ninth and concluding 
chapter examines the Ruhr 
economy and politics Europe. Exactly half 
the book devoted the historical considera- 
tion and half the mid-century picture. Where- 
mirably suited study the Ruhr, where 
the landscape has undergone such remarkable 
revolution the past century. Such plan 
results appreciable amount repetition 
some which admitted—but much repetition 
could have been edited out. 

The study not without its minor mechanical 
faults: the geological section across the Ruhr 
Figure runs north south, not south north, 
the title indicates; the Hellweg line cities 
extends from Duisburg Unna, not from 
left blank 229; and there the usual score 
uncaught typographical errors. Although 
several the sketch maps could have been im- 
proved with more complete place names, they 
are neatly drawn and lettered and are well 
chosen. 

The author rightly emphasizes the significance 
the basic Ruhr asset its coal, with the 
greatest amount (65,200 million tons proved 
reserves and minimum 56,100 million addi- 
tional tons probable reserves), highest quality, 
and highest percentage coking coal among 
the fields Europe. There can doubt 
the significance that Professor Pounds ascribes 
Ruhr industries, industrial hub West- 
ern Europe.’’ Ruhr productivity necessary 
economic life; and any plan for 
over-all integration European industry, such 
the Schuman Plan, must have the co-opera- 
tion Ruhr industrialists there hope for 
its success. Any talk de-industrialization 
the Ruhr, dismantling its plants, its 
has proved ridiculous. The 
Ruhr has never been simply arsenal. With 
annual productive capacity 120 million 
tons high-quality coal, most good coking 
coal, and million tons steel, the Ruhr stands 
head and shoulders above any other coal and 
steel area Europe. However, the author errs 
stating (p. 23), the U.S.S.R. excluded, 
the coal production about much 
gether. The steel production greatly exceeds 
that either Great Britain France and again 
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almost equals the total for the rest continental 
These are curious misstatements 
from one conversant with the subject and 
partly contradict statement three pages earlier 
that Ruhr coal production per cent 
the total European production the Soviet 
Union 

The historical account Ruhr evolution 
dramatic illustration the geographical impact 
technological developments. Until 1850 the 
prosperity the Ruhr was based commerce 
and agriculture along the loess belt north the 
German Mittelgebirge, whereas hundred years 
later coal and the coal-dependent industries 
gave the Ruhr its significance. happened 
many similar areas Europe, metallurgical 
industries developed not the coalfields but 
the forests, from which charcoal was gained 
for smelting local ore; the case the Ruhr 
area, iron work was the Sauerland and Sieger- 
land south the revolutionary 
developments came the Ruhr beginning about 
1850: coke was used for smelting for the first 
time the area 1849; the Bessemer process 
was introduced 1860; local coal-measures iron 
ore (blackband ore) came into increasing use, 
although declined importance after 1865 
and was significance 1900; the open 
hearth (Siemens-Martin) process was adopted 
about 1870; the 
using high-phosphorus iron ore 
lined with basic materials dolomite) came 
into use 1879; and the great supply Swedish 
Lappland ores became available 
1900 the over-all pattern the Ruhr was clearly 
established, particularly view transporta- 
tion developments the area during the latter 
half the tracing and properly 
relating the various changes, the author arrives 
his interpretation the complex contem- 
porary patterns the Ruhr. 

Adequate consideration also given other 
factors in, and consequences of, the rise coal 
mining and iron and steel making the Ruhr. 
Especially important the role water trans- 
portation, which along with the location the 
coking coal mines has been the key factor 
the determination the exact placing heavy 
industries. The numerous other aspects exam- 
ined include the ‘‘vertical the 
great industries (with special attention Krupp) 
and the rise and influence cartels, the sig- 
nificance the necessity for the Ruhr import 
ore, the northward progression coal 
mining the concealed fields and north 
the Emscher Valley and even that the Lippe, 
the increasing use by-products from the coke 
ovens, the use and sale gas from the coke 
ovens, the rise and nature satellite industries, 
water supply problems, effects bombing during 
World War II, and the urban geography the 
Ruhr. Within the limits the purpose the 
study the author has left little desired 
regarding comprehensiveness. There wealth 


accurate detail well his account 
the development the steel industry has 
actually given the story 
evolution the industry general and conveys 
much value the student interested heavy 
industries everywhere. 

Undoubtedly feeling that his specific subject 
was quite enough engage his attention, the 
author does not attempt 
application the factors and nature the 
development the Ruhr. Nevertheless, with- 
out specific pretension so, the investigation 
makes excellent type study. 
could well more studies this kind. 


HELD 


University Nebraska 


The Caribbean: Peoples, Problems, and Prospects. 
Edited Curtis xviii and 
233 pp.; frontis, map, 
Florida Press, Gainesville, 1952. $4.50. 
inches. 


This authoritative volume timely contribu- 
tion the growing interest underdeveloped 
areas. focuses upon problems 
which are not only native the Caribbean, but 
which, one suspects, may found with some 
modifications many the world’s retarded 
regions. 

The body the book consists papers 
read the Second Annual Conference the 
Caribbean held the University Florida 
December, 1951. The work sequel The 
Caribbean which dealt with 
the first Conference the Caribbean 1950, 
and presumably there will similar publications 
covering the subject matter future conferences. 

The papers included the book show wide 
diversity content, authorship, and quality. 
The contents are arranged under five major 
headings, namely, Health, Land, Culture, 
Diplomacy, and Trade. However, within these 
broad categories, topics range 
literary items such Short Story the 
Caribbean pragmatical discussions 
such The Major Land Utilization Problems 
the Caribbean The list distinguished 
contributors includes not only the ever-present 
university professor and government expert, but 
also more elusive types such the vice-president 
steamship company and honorary vice 
Similarly, the quality the presentation varies 
from utterances which are the nature and 
value after-dinner speeches studies which 
mirror considerable thought 
research. 

Such collection necessarily more less 
conglomerate, Its only claim unity its 
focus upon the region. Nevertheless, taken 
total, the results create positive impression 
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and invite closer scrutiny. variety con- 
tent particular value the geographer 
because presents facets regional characteris- 
tics seldom analyzed geographical literature 
facets that are indispensable understanding 
the total reality the Caribbean. 

Professor Wilgus introduces the volume with 
series vignettes which set 
but realistic mood for the later evaluation 
the problems and prospects the region. The 
essays which follow play upon least four 
basic themes: (1) the importance the Carib- 
bean strategic, trade, and cultural center; 
(2) the outstanding problems the region which 
include low standards living and health, lack 
capital and technical know-how, and political 
instability; (3) the need for United States tech- 
nical and economic cooperation attacking 
many these problems; (4) recommended 
measures for future development which call 
for more effective utilization land and water 
resources, redistribution rural population 
from overcrowded areas areas low popula- 
tion densities, improvement health standards 
simple environmental sanitation, creation 
more favorable climate for foreign invest- 
ment, broad program education and indus- 
trialization, and increased outmigration. 

themes depict neither optimistic nor 
unduly but suggests points which 
beg clarification. The reader left with few 
doubts regarding the complexity the prob- 
lems the meagerness the prospects, and 
eagerly accepts some the suggested solu- 
tions feasible. Nevertheless, cannot 
escape the conviction that the speculations con- 
cerning future more 
questions than they answer. 

For example, outmigration relieve popula- 
tion pressure some parts the Caribbean 
sounds like excellent suggestion. But, who 
would finance this migration and what coun- 
tries would receive based 


upon foreign markets would doubtlessly 
enormous aid the Caribbean. But, precisely 
how does region whose main industrial poten- 
ceed How does such region 
overcome the obstacles tariff barriers, com- 
limited raw materials, small local markets, and 
lack industrial discipline 
Environmental sanitation the basis simple 
remedies such well with pump properly 
But, can the average Caribbean peasant afford 
even simple well with pump properly con- 
overlooking the cost factor, 
this peasant prepared appreciate the im- 
portance sanitation? 

These are only few the questions which 
rise the reader’s mind and which the experts 
leave unanswered. Yet, 
cannot taken indication faulty reasoning 
inadequate study the part the authors. 
Rather, evidence that (a) considerable work 
still awaits the investigator Caribbean 
and other retarded areas and (b) the future 
such areas depends much upon outside co- 
operation and aid upon local effort. 

The Caribbean region located 
doorsteps seems logical laboratory for research 
together with the conference 
springs, represents desirable medium for the 
exchange findings between the Anglo-Ameri- 
conferences should attempt, however, avoid 
unequal Only six the 
contributors listed were possible Caribbean 
five the six are now 
working the United States and one from 
Puerto Rico, commonwealth closely identified 
with American interest. 
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University Maryland 


ERRATA 


The Outlook for the Gas and Oil Industry Southwest Guido Weigend, which 
appeared the October, 1953, issue GEOGRAPHY, the captions for Figure Figure 
were interchanged and likewise the captions for Figures and 


Mr. Green informs that the typewritten version his Interest 
Areas Western Geographical Aspects Local Passenger 
GEOGRAPHY, October, 1953) paragraph was omitted. Unfortunately, this omission was not detected 


proofreading. The missing material should have followed the first full paragraph page 291, 


reading thus: 


with its dense industrial population provides some contrasts (Table Here the study 
shows that the average population the hinterlands (excluding Brussels) 49,500, and the median 
23,500; the average area town and hinterland 107 square miles and the median square 


All these figures are larger than England and 
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